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ROGER  BACON. 


BY    THE    EDITOR. 


SEVEN  hundred  years  ago,  in  1214,  Roger  Bacon,  easily  the 
greatest  man  of  the  middle  ages,  was  born.  He  was  not  a  power- 
ful king  like  Charlemagne  (742  or  747-814),  not  a  great  pope  like 
Gregory  VII  (1020-1085),  not  a  great  instigator  of  crusades  like 
Bernard  of  Clairvaux  (1091-1153),  not  a  master  in  giving  shape 
to  church  dogma  like  Anselm  of  Canterbury  (1033-1109),  not  a 
great  preacher  Hke  Eckhart  (1260-1328),  not  a  great  devotional 
writer  like  Thomas  a  Kempis  (1380-1471),  not  the  founder  of  a  re- 
ligious order  Hke  St.  Francis  of  Assisi  (1182-1226), — he  was  far 
greater  than  all  of  them,  he  was  a  man  of  science.  Indeed  it  is 
not  impossible  that  he  was  the  only  true  scientist  that  lived  in  the 
middle  ages,  and  so  he  was  in  advance  of  his  time  by  more  than 
half  a  millennium ;  in  his  enthusiasm  for  science  he  foresaw  the 
automobile  and  the  flying  machine  in  his  predictions  of  what  science 
could  accomplish,  and  as  a  result  he  was  treated  as  might  have  been 
expected.  He  was  accused  of  black  magic  and  was  kept  in  jjrison 
for  about  twelve  years. 

In  the  days  of  Roger  Bacon  there  was  no  doubt  that  he  de- 
served no  better  fate.  He  was  a  mathematician  and  one  of  his 
hobbies  was  optics.  Once  when  he  was  lecturing  in  the  L'niversitv 
of  F*aris — then  the  center  of  all  intellectual  life — he  exhibited  the 
spectrum  to  his  audience,  making  God's  glorious  rainbow  colors 
appear  on  the  wall!  The  effect  was  remarkable.  His  hearers  fled 
from  the  room  in  great  agitation  lest  they  would  share  in  the  curse 
of  witnessing  deeds  of  Satanic  exorcism. 

Roger   Bacon's   thoughts   and   methods   would   have   been   lost 
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and  he  would  have  become  a  mere  myth  of  a  sorcerer,  had  not 
one  of  the  few  admirers  of  his  accomplishments  who  became  pope, 
ascending  the  papal  throne  in  1265  under  the  name  of  Clement  IV, 
requested  him  to  write  down  his  theories  and  send  them  to  Rome, 
even  if  all  his  superiors  were  to  forbid  him.  This  happened  in 
1267.  Unfortunately  Pope  Clement  IV  died  in  1267,  and  Roger 
Bacon  lost  his  powerful  protector. 

Philosophy  in  the  middle  ages  was  characterized  mainly  by 
the  struggle  between  realism  and  nominalism.  Realism  in  those 
days  was  very  different  from  the  realism  of  modern  times.  Me- 
dieval realism  believed  in  the  reality  of  ideas,  considering  them  as 
entities  or  res ;  and  thus   it  was  practically  an   extreme   idealism. 


ROGER    B.\CON. 


From  Crabb's  Universal  Dictionary 
of  Names. 


From  Popular  Science  Monthly,  LI, 
p.  147. 


Xominalism  rebelled  against  the  authority  of  the  firmly  established 
realism,  and  was  represented  by  Roscellinus.  who  claimed  that 
ideas  were  mere  names  or  nomina,  and  these  names  were  nothing 
but  words.  Hatns  vocis.  The  greatest  representatives  of  medieval 
realism  were  Johannes  Scotus  Erigena  (c.  800-891)  and  Anselm 
of  Canterbury.  All  the  great  men  of  scholasticism  took  part  in  this 
struggle  between  nominalism  and  realism.  Prominent  among  them 
were  Albertus  Magnus  (1193-1280).  and  above  all  Thomas  Aquinas 
(1225-1274).  The  latter  represents  a  kind  of  compromise  with 
pagan  philosophy,  summed  up  in  Aristotle,  and  Christian  dogma. 
Realistu  remained  victorious,  the  last  prominent  representative  of 
nominalism  being  William  of  Occam  (1270-1347).  In  the  mean- 
time a  preparation  for  more  scientific  views  came  from  the  Ara- 
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bians.  the  greatest  among  them  being  Averroes  ( 1126-1198),  whose 
philosophy  was  transmitted  to  the  Christian  nations  by  the  great 
Jew  Moses  Maimonides   (1135-1204). 

In  the  thirteenth  century  appeared  Roger  Bacon,  a  Franciscan 
monk  who  stands  in  glaring  contrast  to  the  spirit  of  the  middle 
ages.  He  was  imbued  with  a  new  spirit  insisting  upon  the  only 
true  method  of  research,  which  is  by  experiment.  Influenced  by  the 
Arabians  and  their  Occidental  followers,  Roger  Bacon  understood 
the  paramount  significance  of  mathematics  and  applied  it  in  the 
laboratory.  But  for  all  that  we  must  not  think  that  he  possessed 
the  results  and  applications  of  this  basic  principle  of  science.  After 
all  he  remained  in  almost  all  important  details  the  child  of  his  age. 
He  did  not  see  the  difficulties  of  Christian  dogma,  nor  of  the  super- 
stitions of  the  time.  He  still  dabbled  in  astrology  and  wasted  much 
thought  and  labor  on  topics  of  Biblical  archeology.  In  fact  these 
problems  were  favorite  objects  of  investigation  with  him,  for  he  was 
a  faithful  son  of  the  church  withal.  He  had  bright  visions  of  the 
future ;  but  they  were  still  visions,  mere  fanciful  dreams,  and  the 
reality  in  which  he  lived  remained  the  monkish  conception  of  the 
world  that  surrounded  him  in  life.  Let  us  not  for  that  reason  think 
the  less  of  him.  When  we  consider  what  high  value  Isaac  Newton 
placed  upon  his  own  explanations  of  the  vision  of  John  the  Divine 
and  the  significance  of  the  prophecies  preserved  in  Revelations,  we 
shall  not  judge  harshly  of  Roger  Bacon  but  shall  perhaps  appre- 
ciate him  the  more  because  we  learn  to  understand  better  how 
difficult  it  was  to  break  away  from  the  traditions  of  medievalism. 

In  this  number^  we  celebrate  the  septencentennial  anniversary 
of  Roger  Bacon's  birth.     Honor  to  his  memory! 

'The  next  number  also  will  contain  an  article  on  "Philology  and  the 
Occult  in  Roger  Bacon"  from  the  pen  of  Prof.  John  S.  P.  Tatlock  of  the 
university  of  Michigan. 


BIOGRAPHY  OF  ROGER  BACON/ 

EXTANT  FRAGMENTS  OF  HIS  WORKS. 

SOME  part  of  this  biography  will  make  the  rest  more  intelUgible 
if  made  a  preHminary  explanation.  Before  the  appearance  of 
Wood's  History  of  Oxford  (1674),  no  one  had  added  anything  to 
the  summaries  of  Leland,  Bale,  and  Pits,  which  are  little  more  than 
ill-understood  lists  of  works.  The  name  of  Bacon  was  known  far 
and  wide  as  a  magician;  and  the  better  informed  could  only  judge 
from  such  fragments  as  had  been  published,  and  from  the  tradi- 
tional reputation  of  what  remained  in  manuscript,  that  he  was  a 
philosopher  of  the  highest  genius.  These  printed  fragments  are 
as  follows,  so  far  as  we  can  collect  them,  being  all  that  was  pub- 
lished down  to  the  appearance  of  Dr.  Jebb's  edition  of  the  Opus 
ma  jus  which  closes  the  list: 

1.  De  mirabili  potestate  artis  et  naturcc  et  nullitate  magice, 
Paris,  1542,  4to ;  Basil.,  1593,  8vo ;  in  EngHsh,^  Lond.,  1597,  4to ; 
Hamb.  1608  and  1618,  8vo ;  in  French,  Par.,  1612,  8vo ;  also  in 
French,  by  Girard,  Par.,  1557  and  1629;  in  Vol.  V  of  Zetzner's 
Theatrimi  chemicum.  Argent..  1622,  8vo,  and  1659  ( ?)  ;  in  English, 
by  T.  M.,  London,  1659,  12mo. 

2.  Perspectiva,  Specula  mathcmatica,  and  De  specuUs  ustoriis, 
Francof.,  1614, 4to,  whether  as  one  book  or  three  we  do  not  know; 
the  Perspectiva  was  reprinted  in  1671,  also  at  Frankfort. 

3.  De  retardatione  senectutis,  Oxon..  1590,  8vo. ;  translated. 
The  Cure  of  Old  Age,  by  R.  Browne.  M.  D..  Lond..  1683.  12mo. 

4.  De  secretis  operibus  artis  et  naturcc.  Hamb.,  1618,  8vo,  edited 
by  John  Dee. 

5.  The  Thesaurus  chemicus,  Frankfort,  1603  and  1620,  8v  (  ?) 
contains  the  Specula  mathematica,  the  Speculum  alchymice,  and 
some  other  tracts,  which  Tanner  puts  down  altogether  as  Scripta 
sanioris  medecince  in  arte  chemicc. 

^  Reprinted  from  an  anonymous  article  in  Old  England's  Worthies,  Lon- 
don, 1853. 
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6.  Speculum  alchymicc,  Norimb.,  1581,  4to ;  Basil,  1561,  4to ; 
Ursellis,  1602,  8vo  ;  in  English,  in  Collectanea  c/^j; mica,  Lond.,  1684, 
8vo;  also^  in  English,  Lend.,  1597,  4to. 

7.  Practica  Magistri  Rogerii,  Venet.,  1513  and  1519. 

8.  Epistolas  notis  illustratas  (we  take  the  title  from  Tanner), 
Hamb.,  1618,  8vo. 

9.  Fratris  Rogeri  Bacon,  Ordinis  Minormn,  Opus  majiis,  ad 
Clementem  IP\  Pontif.  Rom.,  Londini,  1733,  fol.     By  Dr.  Jebb. 

HIS  AGE  AND  CONTEMPORARIES. 

The  little  that  is  known  of  the  greatest  of  English  philosophers 
before  the  time  of  his  celebrated  namesake,  shows  how  long  the 
effects  of  contemporary  malice  might  last,  before  the  invention  of 
printing  had  made  an  appeal  to  posterity  easy.  His  writings, 
destroyed  or  overlooked,  only  existed  in  manuscript  or  mutilated 
printed  versions,  till  nearly  the  middle  of  the  eighteenth  century. 
In  the  meantime  tradition  framed  his  character  on  the  vulgar  no- 
tions entertained  in  his  day  of  the  results  of  experimental  science; 
and  the  learned  monk,  searching  for  the  philosopher's  stone  in  his 
laboratory,  aided  only  by  infernal  spirits,  was  substituted  for  the 
sagacious  advocate  of  reform  in  education,  reading,  and  reasoning ; 
and — what  was  equally  rare — the  real  incjuirer  into  the  phenomena 
of  nature. 

Roger  Bacon  died  in  1292,  in  about  the  seventy-eighth  year  of 
his  age,  which  places  his  birth  near  the  year  1214;  roughly  speak- 
ing, he  lived  from  the  time  of  the  Interdict  in  the  reign  of  John,  to 
the  beginning  of  the  interference  with  Scotland  in  that  of  Edward 
I.  His  age  is  that  of  Cardinal  Cusa,  Thomas  a  Kempis,  Matthew 
Paris,  Albertus  Magnus,  Raymond  Lully,  Sacrobosco  etc.,  to  whom 
we  add,  as  they  are  sometimes  confounded  with  him,  and  not  for 
their  own  note,  two  theologians,  Robert  Bacon  and  John  Bacon 
(died  about  1346).  The  former  was  a  priest  of  the  thirteenth 
century,  whom  it  would  be  hardly  necessary  to  notice  but  for  the 
fact  that  some  of  our  historians  have  made  him  the  brother  of 
Roger  Bacon,  and  the  two  have  been  often  confounded.  He  is 
stated  to  have  studied  successively  at  Oxford  and  Paris ;  and  in 
1233,  when  his  friend  and  teacher.  Edmund  Rich,  was  removed 
from  the  treasurership  of  Salisbury  Cathedral  to  the  archbishopric 
of  Canterbury,  Robert  Bacon  was  his  successor.  The  archbishop 
was  canonized  by  the  title  of  St.  Edmund ;  and  Bacon  wrote  his 
life.  Matthew  Paris  states  that  in  1233  Robert  Bacon  preached 
^  These  two  are  in  the  same  book. 
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before  Henry  III  at  Oxford,  and  spoke  openly  against  the  favorite. 
Peter  des  Roches  (or  De  Rnpibus),  of  Poitou.  Bishop  of  Win- 
chester, who  had  given  great  offence  by  the  introduction  and  pro- 
motion of  many  of  his  countrymen.  Serious  disturbance  was  ap- 
prehended, and  the  king  appeared  to  waver  ;  on  which,  says  the  his- 
torian, a  witty  court  chaplain,  called  i^o^r^r  Bacon,  asked  his  Majesty 
what  was  most  dangerous  to  seamen.  The  king  answered  that  sea- 
men best  knew,  on  which  the  chaplain  rejoined,  "Petrae  et  Rupes ; 
ac  diceretur,  Petrus  de  Rupibus."  This  story  is  the  likely  origin 
of  the  connection  between  Robert  and  Roger,  and  also  of  the  ac- 
count which  states  that  Roger  Bacon,  the  subject  of  this  article, 
preached  before  the  king  on  the  same  occasion.  Robert  Bacon 
joined  the  order  of  preaching  friars  in  his  old  age,  and  died  in 
1248,  whence  the  story  (certainly  false)  that  Roger  died  in  that 
year.  (Biogr.  Britann.;  Tanner,  Biblioth.  Britan.  Hibern.;  Wood, 
Hist,  et  Ant.  Ox  on.) 

EDUCATION. 

Roger  Bacon  was  born  near  Ilchester,  in  Somersetshire,  of  a 
respectable  family.  He  was  educated  at  Oxford,  and,  according 
to  the  usual  custom  of  his  day,  proceeded  to  F'aris,  which  was  then 
the  first  university  in  the  world.  The  course  of  study  in  vogue, 
however  unfavorable  to  independence  of  thought,  did  not  give  so 
great  a  preponderance  to  the  works  of  Aristotle  as  was  afterwards 
the  case.  The  theology  of  the  day  had  set  strongly  against  philos- 
ophy of  every  species.  In  1209  a  council  at  Paris  condemned  and 
burnt,  if  not  the  works  of  Aristotle,  at  least  the  inutilated  and  inter- 
polated translations  from  the  Arabic  which  then  existed.  But  when, 
towards  the  middle  of  the  century,  Latin  versions  from  the  Greek 
began  to  appear,  and  the  philosophy  contained  in  them  to  be  warmly 
advocated  by  the  new  orders  of  Franciscans  and  Dominicans,  and 
particularly  by  Albertus  Magnus  (died  1282),  the  reputation  of 
Aristotle  advanced  so  raj^idly.  that  he  had  gained  the  exclusive 
title  of  "the  philosopher"  by  the  time  Roger  Bacon  wrote  his  Opus 
majiis.  But  Bacon  in  no  sense  became  an  Aristotelian,  except  in 
that  which  comprehends  all  who  are  acquainted  with  the  opinions 
and  methods  of  the  Greek  philosopher.  Better  versed  in  the  orig- 
inal than  most  of  his  contemporaries,  he  freely  criticises  all  he  meets 
with  (especially  the  merit  of  the  translations,  which  he  says  he 
would  burn  if  he  could),  and  is  himself  an  early  and  sufficient  proof 
that  the  absurdities  of  his  successors  ought  not  to  be  called  "Aristo- 
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telian,"  any  more  tlian  Aristotle  himself  "the  philosopher."  Bacon 
could  read  Aristotle  without  danger  of  falling  into  idolatry:  his 
antagonists  could  have  erected  a  system  of  verhal  disputes  upon  the 
Principia  of  Newton,  if  they  had  possessed  it. 

After  his  return  to  Oxford,  with  a  doctor's  degree  granted  at 
Paris,  which  was  immediately  also  confirmed  by  the  former  uni- 
versity, he  took  the  vows  of  a  Franciscan  in  a  convent  possessed  by 
that  order  at  Oxford,  on  the  persuasion,  it  is  said,  of  Robert  Great- 
head  or  Grostete,  Bishop  of  Lincoln,  of  whom  we  shall  presently 
speak.  It  has  been  conjectured  that  he  had  already  done  so  before 
his  return  to  Oxford,  but  this  appears  to  have  arisen  from  his  hav- 
ing been  known  to  have  resided  in  a  Franciscan  convent  while  at 
Paris.  From  the  time  of  his  return,  which  is  stated  to  have  been 
A.  D.  1240,  he  applied  himself  closely  to  the  study  of  languages,  as 
well  as  to  experimental  philosophy.  In  spite  of  the  vow  of  poverty, 
he  does  not  appear  to  have  wanted  means,  for  he  says  himself  that 
in  twenty  years  he  spent  2000  livres  (French)  in  books  and  instru- 
ments ;  a  very  large  sum  in  those  days. 

The  vow  of  the  Franciscans  was  poverty,  manual  labor,  and 
study;  but  the  first  two  were  soon  abandoned.  On  this  subject  we 
notice  a  writing  of  Bacon,  of  which  (except  in  Dr.  Jebb's  list)  we 
can  find  only  one  casual  notice  (in  \^ossius,  Dc  his.  lat.  article 
"Bacon").  It  is  said  that  he  answered  a  work  of  St.  Bonaventure. 
general  of  his  order,  which  treated  of  the  above-mentioned  vow  : 
but  which  side  either  party  adopted  is  not  stated. 

ENEMIES  AND  FRIENDS. 

The  enmity  of  his  brethren  soon  began  to  show  itself :  the  lec- 
tures which  he  gave  in  the  university  were  prohibited,  as  well  as 
the  transmission  of  any  of  his  writings  beyond  the  walls  of  his 
convent.  The  charge  made  against  him  was  that  of  magic,  which 
was  then  frequently  brought  against  those  who  studied  the  sci- 
ences, and  particularly  chemistry.  The  ignorance  of  the  clergy  of 
that  time  as  to  mathematics  or  physics  was  afterwards  described  by 
Anthony-a-Wood,  who  says  that  they  knew  no  property  of  the 
circle  except  that  of  keeping  out  the  devil,  and  thought  the  points 
of  a  triangle  would  wound  religion.  Brought  up  to  consider  phi- 
losophy as  nearly  allied  to,  if  not  identical  with,  heresy  itself,  many 
of  them  might  perhaps  be  honest  believers  in  its  magical  power ; 
but  we  can  hardly  doubt  that  there  were  a  few  more  acute  minds, 
who  saw  that  Roger  Bacon  was  in  reality  endeavoring  to  evoke  a 
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spirit  whose  influence  would  upset  the  power  they  had  acquired 
over  the  thoughts  of  men,  and  allow  them  to  read  and  reflect,  with- 
out fear  of  excommunication,  or  the  necessity  of  inquiring  what 
council  had  authorized  the  book.  Not  that  we  mean  to  charge 
those  minds  in  every  instance  with  desiring  such  power  for  their 
own  private  ends :  there  has  always  been  honest  belief  in  the  wicked- 
ness of  knowledge,  and  it  is  not  extinct  in  our  own  day.  The  fol- 
lowing detached  passages  of  the  Opus  inajns  no  doubt  contain 
opinions  which  its  author  was  in  the  habit  of  expressing: 

"Most  students  have  no  worthy  exercise  for  their  heads,  and 
therefore  languish  and  stupefy  upon  bad  translations,  which  lose 
them  both  time  and  money.  Appearances  alone  rule  them,  and 
they  care  not  what  they  know,  but  what  they  are  thought  to  know 
by  a  senseless  multitude.  ..  .There  are  four  ])rincipal  stumbling- 
blocks  in  the  way  of  arriving  at  knowledge — authority,  habit,  ap- 
pearances as  they  present  themselves  to  the  vulgar  eye,  and  con- 
cealment of  ignorance  combined  with  ostentation  of  knowledge.  . .  . 
Even  if  the  first  three  could  be  got  over  by  some  great  efifort  of 
reason,  the  fourth  remains  ready.  .  .  .Men  presume  to  teach  before 
they  have  learnt,  and  fall  into  so  many  errors,  that  the  idle  think 
themselves  hap})y  in  comparison  ;  and  hence  both  in  science  and  in 
common  life  we  see  a  thousand  falsehoods  for  one  truth.... And 
this  being  the  case,  we  must  not  stick  to  what  we  hear  or  read,  but 
must  examine  most  strictly  the  opinions  of  our  ancestors,  that  we 
may  add  what  is  lacking,  and  correct  what  is  erroneous,  but  with 
all  modest}'  and  allowance.  .  .  .We  must,  with  all  our  strength,  pre- 
fer reason  to  custom,  and  the  opinions  of  the  wise  and  good  to  the 
perceptions  of  the  vulgar :  and  we  must  not  use  the  triple  argument ; 
that  is  to  say.  this  has  been  laid  down,  this  has  been  usual,  this  has 
been  common,  therefore  it  is  to  be  held  by.  For  the  very  opposite 
conclusion  does  much  better  follow  from  the  premises.  And  though 
the  whole  world  be  possessed  by  these  causes  of  error,  let  us  freely 
hear   opinions   contrary   to   established   usage." 

As  might  be  supposed,  Roger  Bacon  cultivated  the  acquaint- 
ance of  men  who  held  sentiments  similar  to  the  above,  which  could 
not  please  his  brethren.  Among  them  we  have  mentioned  Gros- 
tete.  Bishop  of  Lincoln,  who  usually  resided  at  Oxford.  This  pre- 
late, who  was  a  good  mathematician,  and  a  resolute  opponent  of 
undue  interference  on  the  part  of  the  see  of  Rome  {terrificus  papa 
rcdargiitor,  says  Camden),  had  opposed  Innocent  IV,  who  attempted 
to  appoint  his  nephew,  a  boy,  to  a  prebend  at  Lincoln.  On  being 
excommunicated,  Grostete  appealed  from  the  tribunal  of  Rome  to 
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that  of  Christ ;  and  so  prevalent  was  the  opinion  of  his  antipathy 
to  the  pope,  that  a  story  is  gravely  told  by  Knyghton  (cited  by 
Blount,  Censura,  etc.),  that  the  Bishop  of  Lincoln,  after  his  death, 
appeared  to  Innocent  in  a  dream,  and  exclaiming,  "Surge  miser, 
veni  in  judicinmV  actually  stabbed  his  Holiness,  who  was  found 
dead  next  morning.  It  is  needless  to  say  that  Innocent  IV  died  a 
natural  death,  and  useless  to  speculate  upon  the  means  by  which 
such  a  circumstance  as  the  preceding,  if  true,  could  come  to  be 
known.  But  perhaps  the  memory  of  Grostete  may  have  been  one 
reason  of  the  willingness  with  which  succeeding  popes  continued 
Bacon's  imprisonment,  to  which  we  shall  soon  come ;  for  though 
they  might  hold  his  spirit  guiltless  of  the  death  of  Innocent,  they 
long  remembered  what  he  had  done  in  the  flesh ;  and  when  Edward 
T  and  the  University  of  Oxford,  long  after,  applied  to  Clement  A' 
for  the  canonization  of  Grostete,  they  received  for  answer  that  the 
])ope  would  rather  his  bones  were  thrown  out  of  consecrated  ground. 
In  the  meantime  a  pope  was  elected  to  whom  we  owe  the  pro- 
duction of  the  Opus  majus.  This  was  Clement  IV  (elected  1265), 
who  had  previously,  when  cardinal-bishop  of  Sabina,  been  legate 
in  England.  Here  he  had  heard  of  Bacon's  discoveries,  and  ear- 
nestly desired  to  see  his  writings ;  but,  as  before  stated,  the  prohi- 
bition of  the  Franciscans  prevented  his  wish  being  complied  with. 
After  his  election  as  head  of  the  church,  Bacon,  conceiving  that 
there  would  be  no  danger  nor  impropriety  in  disobeying  his  imme- 
diate superiors  at  the  command  of  the  pope,  wrote  to  him.  stating 
that  he  was  now  ready  to  send  him  whatever  he  wished  for.  The 
answer  was  a  repetition  of  the  former  request ;  and  Bacon  accordingly 
drew  up  the  Opus  majus,  of  which  it  may  be  presumed  he  had  the 
materials  ready.  It  appears  that  he  had  mentioned  the  circumstances 
in  which  he  stood ;  for  Clement's  answer  requires  him  to  send  the 
work  with  haste,  any  command  of  his  superiors  or  constitution  of  his 
order  notwithstanding,  and  also  to  point  out,  with  all  secrecy,  how 
the  danger  mentioned  by  him  might  be  avoided.  The  book  was  sent 
in  the  year  1267,  by  the  hands  of  John  of  London,  a  pupil  of  whom 
he  speaks  highly,  and  who  has  usually  obtained  some  notice  from 
the  very  great  praise  which  Bacon  in  one  place  appears  to  give  him, 
when  he  says  that  he  only  knows  two  good  mathematicians,  one  of 
whom  he  calls  John  of  London.  But  from  some  other  circumstances 
Dr.  Jebb  concludes,  with  great  probability,  that  this  John  was  not 
the  pupil  above  mentioned,  but  John  Peccam,  a  London  Eranciscan, 
afterwards  Archbishop  of  Canterbury,  who  was  well  known  as  a 
mathematician,  and  whose  treatise  on  optics,  Perspectivce  communis 
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libri  tres,  was  printed  at  least  six  times  between  1542  and  1627,  at 
Nuremberg,  \^enice.  Paris,  and  Cologne. 

Before  the  Opus  majus,  Bacon,  according  to  his  own  accoimt, 
had  written  nothing  except  a  few  slight  treatises,  "capititla  qucc- 
dam."  Before  he  took  the  vows  he  wrote  nothing  whatever;  and 
afterwards,  as  he  says  to  Clement,  he  would  have  composed  many 
books  for  his  brother  and  his  friends,  but  when  he  despaired  of 
ever  being  able  to  communicate  them,  he  neglected  to  write. 

With  the  Opus  majus  he  sent  also  two  other  works,  the  Opus 
minus  and  the  Opus  terthim,  the  second  a  sort  of  abstract  of  the 
first,  and  the  third  a  supplement  to  it.  These  exist  in  manuscript 
in  the  Cottonian  Library,  but  have  not  been  printed.  It  appears 
that,  after  the  death  of  Clement,  which  took  place  in  November, 
1268  (not  1271.  as  stated  by  some;  the  latter  date  is  that  of  the 
election  of  Clement's  successor,  the  see  having  been  vacant  two 
years  and  three-quarters),  he  revised  and  augmented  the  second  of 
these  works.  What  reception  Clement  gave  them  is  not  known : 
some  say  he  was  highly  gratified  and  provided  for  the  bearer  ;  others, 
that  he  at  least  permitted  an  accusation  of  heresy  against  the  writer. 
Both  stories  are  unlikely :  for  Clement  could  hardly  have  received 
the  work  before  he  was  seized  with  his  last  illness. 

Till  the  year  1278  Bacon  was  allowed  to  remain  free  from  open 
persecution  ;  but  in  that  year  Jerome  of  Ascoli,  general  of  the  Fran- 
ciscan order,  afterwards  pope,  under  the  title  of  Nicholas  IV,  being 
appointed  legate  to  the  court  of  France,  this  was  thought  a  proper 
opportunity  to  commence  proceedings.  Bacon,  then  sixty-four  years 
old,  was  accordingly  summoned  to  Paris  (Dr.  Jebb  implies  that  he 
had  already  removed  his  residence  there,  to  another  convent  of  his 
order ) ,  where  a  council  of  Franciscans,  with  Jerome  at  their  head, 
condemned  his  writings,  and  committed  him  to  close  confinement. 
According  to  Bale,  or  Balaeus  (cited  by  Dr.  Jebb),  the  charge  of 
innovation  was  the  pretext,  but  of  what  kind  was  not  specified ;  ac- 
cording to  others,  the  writings  of  Bacon  upon  astrology  were  the 
j)articular  ground  of  accusation.  We  cannot  learn  that  any  ofifer 
of  pardon  was  made  to  the  accused  upon  his  recantation  of  the  ob- 
noxious opinions,  as  usual  in  such  cases  ;  which,  if  we  may  judge 
from  the  Opus  majus,  Bacon  would  have  conceived  himself  bound 
to  accept,  at  least  if  he  recognized  the  legality  of  the  tribunal.  A 
confirmation  of  the  proceeding  was  immediately  obtained  from 
the  court  of  Rome.  During  ten  years,  every  efifort  made  by  him  to 
procure  his  enlargement  was  without  success.  The  two  succeeding 
pontiffs  had  short  and  busy  reigns ;  but  on  the  accession  of  Jerome 
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(Nicholas  IV),  Bacon  once  more  tried  to  attract  notice.  He  sent 
to  that  pope,  it  is  said,  a  treatise  on  the  method  of  retarding  the 
infirmities  of  old  age,  the  only  consequence  of  which  was  increased 
rigor  and  closer  confinement.  But  that  which  was  not  to  be  obtained 
from  the  justice  of  the  pope,  was  conceded  to  private  interest,  and 
Bacon  was  at  last  restored  to  liberty  by  the  intercession  of  some 
powerful  nobles,  but  who  they  were  is  not  mentioned.  Some  say 
he  died  in  prison ;  but  the  best  authorities  unite  in  stating  that  he 
returned  to  Oxford,  where  he  wrote  a  compendium  of  theology,  and 
died  some  months,  or  perhaps  a  year  and  a  half,  after  Nicholas 
IV  (who  died  April,  1292).  We  have  adopted  1292  from  Anthony- 
a-Wood,  as  the  most  probable  year  of  his  death,  though  foreign 
works  frequently  state  that  he  died  in  1284.  He  was  buried  in  the 
church  of  the  Franciscans  at  Oxford.  The  manuscripts  which  he 
left  behind  him  were  immediately  put  under  lock  and  key  by  the 
magic-fearing  survivors  of  his  order,  until,  not  so  lucky  as  those 
of  another  wizard,  Michael  Scott,  they  are  said  to  have  been  eaten 
by  insects. 

HIS   WORKS. 

Of  the  asserted  works  of  Bacon  there  is  a  very  large  catalogue, 
cited  mostly  from  Bale  and  Pits,  in  the  preface  to  Dr.  Jebb's  edition 
of  the  Opus  niajus.  They  amount  to  five  on  grammar,  six  on 
pure  mathematics,  seventeen  on  mechanics  and  general  physics, 
ten  on  optics,  six  on  geography,  seven  on  astronomy,  one  on 
chronology,  nine  on  chemistry  and  alchemy,  five  on  magic,  eight  on 
logic  and  metaphysics,  nine  on  medicine,  six  on  theology,  twelve 
miscellaneous ;  a  hundred  and  one  in  all.  But  it  is  most  likely  that 
the  greater  part  of  these  were  extracts  from  the  Opus  majus,  etc., 
with  separate  titles,  that  some  are  not  genuine,  and  that  others 
are  more  properly  attributable  to  the  two  other  Bacons  already 
mentioned.  The  principal  manuscripts  of  the  Opus  majus  are,  one 
in  Trinity  College  Library,  Dublin,  discovered  by  Dr.  Jebb,  which 
forms  the  text  of  his  edition,  two  in  the  Cottonian  Library,  one 
in  the  Harleian,  one  in  the  library  of  Corpus  Christi  College,  Cam- 
bridge, one  in  that  of  Magdalen  College,  two  in  the  King's  Library, 
all  containing  various  parts  of  the  work.  These  are  independent 
of  the  Opus  minus  and  Opus  tertkim  in  the  Cottonian  Library, 
already  mentioned,  of  some  in  Lambeth  Palace,  in  the  Bodleian 
Library  at  Oxford,  and  a  host  of  others  at  home  and  abroad  which 
we  cannot  specify.     The  Dublin  manuscript  is  the  only  entire  one 
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with  which  Dr.  Jebb  was  acquainted.  It  is  a  folio  of  249  leaves, 
beautifully  written  on  thick  paper,  with  a  good  margin,  and  in 
double  columns.  It  is  not  dated,  but  from  the  character  of  the 
writing  it  is  judged  to  be  of  the  reign  of  Henry  VIII,  or  perhaps 
the  early  part  of  that  of  Elizabeth.  The  geometrical  figures  are 
neatly  drawn  in  the  margin.  Pope  Clement's  letters  are  in  the 
Vatican  Library. 

It  only  remains  for  us  to  take  a  general  view  of  the  character 
of  Roger  Bacon's  writings,  and  of  the  contents  of  the  Opus  majiis. 
It  is  surprising  how  little  is  known  of  this  work,  the  only  one  in 
print  to  which  we  can  appeal,  if  we  would  show  that  philosophy 
was  successfully  cultivated  in  an  English  university  during  the 
thirteenth  century.  It  is  of  course  in  Latin,  but  in  Latin  of  so 
simple  a  character,  that  we  know  of  none  in  the  middle  ages  more 
easy  to  read ;  and  it  forms  a  brilliant  exception  to  the  stiff  and 
barbarous  style  of  that  and  succeeding  times.  We  think  we  see 
the  thoughts  of  the  author  untranslated,  though  the  idiom  is  often 
that  of  an  Anglo-Norman ;  by  which  we  mean  that  we  frequently 
find  Latin  words  used  in  their  modern  English  sense,  as,  for  in- 
stance, intendere  for  in  animo  habere,  meaning  the  same  as  our 
word  "to  intend"  ;  prccsumere  for  sibi  arrogare  in  the  sense  of  "to 
presume."  We  should  perhaps  rather  say  that  the  English  words 
receive  their  meaning  from  the  corrupted  Latin,  and  not  vice  versa, 
in  which  case  the  work  of  Roger  Bacon  may  become  useful  in 
tracing  the  change,  and  the  more  so  on  account  of  the  great  sim- 
plicity of  the  style. 

THE  CHARGE  OF  HERESY. 

The  charge  of  heresy  appears  to  be  by  no  means  so  well 
founded  as  a  Protestant  would  wish.  Throughout  the  whole  of  his 
writings  Bacon  is  a  strict  Roman  Catholic,  that  is,  he  expressly 
submits  matters  of  opinion  to  the  authority  of  the  church,  saying 
(Cott.  MSS.  cited  by  Jebb)  that  if  the  respect  due  to  the  vicar  of 
the  Saviour,  vicariiis  Salvatoris,  alone,  and  the  benefit  of  the  world, 
could  be  consulted  in  any  other  way  than  by  the  progress  of  phi- 
losophy, he  would  not,  under  such  impediments  as  lay  in  his  way, 
proceed  with  his  undertaking  for  the  whole  church  of  God,  how- 
ever much  it  might  entreat  or  insist.  His  zeal  for  Christianity,  in 
its  Latin  or  Western  form,  breaks  out  in  every  page ;  and  all  science 
is  considered  with  direct  reference  to  theology,  and  not  otherwise. 
But  at  the  same  time,  to  the  credit  of  his  principles,  considering 
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the  book-burning,  heretic-hunting  age  in  which  he  hved,  there  is 
not  a  word  of  any  other  force  except  that  of  persuasion.  He  takes 
care  to  have  both  authority  and  reason  for  every  proposition  that 
he  advances :  perhaps,  indeed,  he  might  have  experienced  forbear- 
ance at  the  hand  of  those  who  were  his  persecutors,  had  he  not 
so  clearly  made  out  prophets,  apostles,  and  fathers  to  have  been 
partakers  of  his  opinions.  "But  let  not  your  Serenity  imagine,"  he 
says,  "that  I  intend  to  excite  the  clemency  of  you  Holiness,  in  order 
that  the  papal  majesty  should  employ  force  against  weak  authors 
and  the  multitude,  or  that  my  unworthy  self  should  raise  any 
stumbling-block  to  study."  Indeed  the  whole  scope  of  the  first  part 
of  the  work  is  to  prove,  from  authority  and  from  reason,  that  phi- 
losophy and  Christianity  cannot  disagree ;  a  sentiment  altogether  of 
his  own  revival,  in  an  age  in  which  all  philosophers,  and  mathe- 
maticians in  particular,  were  considered  as  at  best  of  dubious  ortho- 
doxy. 

The  reasoning  of  Bacon  is  generally  directly  dependent  upon 
his  premises,  which,  though  often  wrong,  seldom  lead  him  to  the 
prevailing  extreme  of  absurdity.  Even  his  astrology  and  alchemy, 
those  two  great  blots  upon  his  character,  as  they  are  usually  called, 
are,  when  considered  by  the  side  of  a  later  age,  harmless  modifica- 
tions, irrational  only  because  unproved,  and  neither  impossible  nor 
unworthy  of  the  investigation  of  a  philosopher,  in  the  absence  of 
preceding  experiments.  His  astrology  is  physical.  "With  regard 
to  human  affairs,  true  mathematicians  do  not  presume  to  make  cer- 
tain, but  consider  how  the  body  is  altered  by  the  heavens,  and  the 
body  being  altered,  the  mind  is  excited  to  public  and  private  acts, 
free  will  existing  all  the  same."  An  age  which  is  divided  upon  the 
question  of  the  effect  of  the  moon  upon  lunatics,  and  of  which  the 
philosophers  have  collected  no  facts  decisive  against  many  alleged 
effects  of  the  same  planet  upon  plants,  can  ask  no  more  of  a  philos- 
opher of  the  thirteenth  century  than  that  he  should  not  be  too  posi- 
tive. The  fame  of  Leibnitz  has  not  suffered  from  the  pre-established 
harmony  one-half  as  much  as  that  of  Bacon  from  his  astrology  and 
alchemy,  which  were  believed  in  to  a  much  greater  extent  by  many 
of  the  learned  of  his  time,  and  the  united  effect  of  which  would 
seem  to  us  sense  and  logic,  compared  with  the  metaphysical  folly, 
all  his  own,  of  the  eminent  philosopher  just  cited. 

This  planetary  influence  appears  to  have  been  firmly  believed 
in  by  Bacon,  and  in  particular  the  eft'ect  of  the  constellations  on  the 
several  parts  of  the  human  body.  Perhaps  he  was  rather  prejudiced 
in  favor  of  a  doctrine  which  was  condemned  by  the  same  men  who 
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thought  mathematics  and  philosophy  savored  of  heresy.  And  it 
must  be  remembered  that  the  pretended  science  was  almost  uni- 
versally allowed  existence,  even  by  those  who  considered  its  use 
unlawful ;  nor  can  we  infer  that  the  church  disbelieved  it.  because 
that  body  discouraged  it,  any  more  than  that  it  rejected  infernal 
spirits,  because  it  anathematized  magic. 

We  must  draw  a  wide  distinction  between  the  things  which 
Bacon  relates  as  upon  credible  authority,  and  the  opinions  which 
he  professes  himself  to  entertain  from  his  own  investigation.  In 
almost  every  page  we  meet  with  something  now  considered  ex- 
tremely absurd,  and  with  reason.  But  before  the  day  of  printing 
there  was  very  little  publishing:  a  book  which  was  written  in  one 
country  found  its  way  but  slowly  into  others,  one  copy  at  a  time ; 
and  a  man  of  learning  seldom  met  those  with  whom  he  could  discuss 
the  probability  of  any  narrative.  The  adoption  of  the  principle  that 
a  story  must  be  rejected  because  it  is  strange,  would  then  have 
amounted  to  a  disbelief  of  all  that  had  been  written  on  physics ;  a 
state  of  mind  to  which  we  cannot  conceive  any  one  of  that  age 
bringing  himself.  Nor  can  we  rightly  decide  what  opinion  to  form 
of  Bacon  as  a  philosopher,  until  we  know  how  much  he  rejected, 
as  well  as  how  much  he  believed.  These  remarks  apply  particularly 
to  his  alchemy:  he  does  not  say  he  had  made  gold  himself,  but  that 
others  had  asserted  themselves  to  have  made  it ;  and  his  account 
of  the  drink  by  which  men  had  lived  hundreds  of  years  is  a  relation 
taken  from  another.  Voltaire,  in  his  "Philosophical  Dictionary." 
has  overlooked  this  distinction,  and  has  much  to  say  in  consequence. 
It  was,  however,  no  very  strange  matter  that  Bacon,  who  (if  the 
Speculum  alchemicc  be  really  his,  of  which,  from  the  style,  we 
doubt)  believed  with  many  others  that  sulphur  and  mercury  were 
the  first  principles  of  all  bodies,  should  endeavor  to  compound  gold, 
or  should  give  credit  to  the  assertions  of  those  who  professed  to 
have  done  so.  But  there  is  not  in  Bacon's  alchemy  any  direction 
for  the  use  of  prayers,  fasting,  or  planetary  hours. 

ALLEGED  INVENTIONS. 

The  great  points  by  which  Bacon  is  known  are  his  reputed 
knowledge  of  gunpowder  and  of  the  telescope.  With  regard  to  the 
former,  it  is  not  at  all  clear  that  what  we  call  gunpowder  is  intended, 
though  some  detonating  mixture,  of  which  saltpeter  is  an  ingredient, 
is  spoken  of  as  commonly  known.     The  passage  is  as  follows : 

"Some  things  disturb  the  ear  so  much,  that  if  they  were  made 
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to  happen  suddenly  by  night,  and  with  sufficient  skill,  no  city  or 
army  could  bear  them.  No  noise  of  thunder  could  compare  with 
them.  Some  things  strike  terror  on  the  sight,  so  that  the  flashes  of 
the  clouds  are  beyond  comparison  less  disturbing;  works  similar  to 
which  Gideon  is  thought  to  have  performed  in  the  camp  of  the 
Midianites.  And  an  instance  we  take  from  a  childish  amusement, 
which  exists  in  many  parts  of  the  world,  to  wit,  that  with  an  in- 
strument as  large  as  the  human  thumb,  by  the  violence  of  the  salt 
called  saltpeter,  so  horrible  a  noise  is  made  by  the  rupture  of  so 
slight  a  thing  as  a  bit  of  parchment,  that  it  is  thought  to  exceed 
loud  thunder,  and  the  flash  is  stronger  than  the  brightest  lightning." 
— Opus  maJHs,  p.  474. 

There  are  passages  in  the  work  De  secretis  operibus,  etc.  (cited 
by  Hutton.  Dictionary,  article  "Gunpowder"),  which  expressly  men- 
tion sulphur,  charcoal,  and  saltpeter  as  ingredients.  But  indepen- 
dently of  the  claim  of  the  Chinese  and  Indians,  there  is  an  author, 
Marcus  Grsecus,  whose  work,  Liber  ignium  (now  existing  only  in 
Latin  translations  from  the  Greek),  is  cited  by  Dr.  Jebb  from  a 
manuscript  in  the  possession  of  Dr.  Mead,  and  who  appears  to  have 
been  considered  by  both  as  older  than  Bacon.  Dr.  Hutton,  into 
whose  hands  Dr.  Mead's  manuscripts  passed,  found  this  writer  men- 
tioned by  an  Arabic  physician  of  the  ninth  century.  Gr?ecus  gives 
the  receipt  for  gunpowder,  namely,  one  part  of  sulphur,  two  of  wil- 
low-charcoal, and  six  of  saltpeter.  Two  manuscript  copies  of 
Grsecus  were  also  found  in  the  Royal  Library  of  Paris.  But  it  does 
not  appear  that  Grrecus  was  known  for  a  long  time  after  Bacon : 
even  Tartaglia  knew  nothing  of  him ;  for  he  says,  in  his  work  on 
artillery,  that  the  oldest  writers  known  to  him  use  equal  pa-rts  of 
the  three  ingredients. 

With  regard  to  the  telescope,  it  must  be  admitted  that  Bacon 
had  conceived  the  instrument,  though  there  is  no  proof  that  he 
carried  his  conception  into  practice,  or  invented  it.  His  words  are 
these:  "\\'e  can  so  shape  transparent  substances,  and  so  arrange 
them  with  respect  to  our  sight  and  objects,  that  rays  can  be  broken 
and  bent  as  we  please,  so  that  objects  may  be  seen  far  off  or  near, 
under  whatever  angle  we  please ;  and  thus  from  an  incredible  dis- 
tance we  may  read  the  smallest  letters,  and  number  the  grains  of 
dust  and  sand,  on  account  of  the  greatness  of  the  angle  under  which 
we  see  them  ;  and  we  may  manage  so  as  hardly  to  see  bodies,  when 
near  to  us,  on  account  of  the  smallness  of  the  angle  under  which 
we  cause  them  to  be  seen :  for  vision  of  this  sort  is  not  a  conse- 
quence of   distance,  except  as  that  affects  the  magnitude  of  the 
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angle.  And  thus  a  boy  may  seem  a  giant,  and  a  man  a  mountain, 
etc."  The  above  contains  a  true  description  of  a  telescope ;  but 
if  Bacon  had  constructed  one,  he  would  have  found  that  there  are 
impediments  to  the  indefinite  increase  of  the  magnifying  power ;  and 
still  more  that  a  boy  does  not  appear  a  giant,  but  a  boy  at  a  smaller 
distance. 

That  the  remarks  of  Bacon  are  derived  from  reflection  and 
imagination  only,  is  further  apparent  from  his  asserting  that  a 
small  army  could  be  made  to  appear  very  large,  and  that  the  sun 
and  moon  could  be  made  to  descend,  to  all  appearance,  down  below, 
and  stand  over  the  head  of  the  enemy.  At  the  same  time  it  is  worth 
notice,  that  these  ideas  of  Bacon  did,  in  after  times,  produce  either 
the  telescope,  or  some  modification  of  it,  consisting  in  the  magni- 
fying of  images  produced  by  reflection,  and  that  before  the  date 
either  of  Jansen  or  Galileo.  Thomas  Digges,  son  of  Leonard 
Digges.  in  his  Stratiotikos,  London.  1590,  page  359  (second  edition, 
the  first  being  1579),  thus  speaks  of  what  his  father  had  done,  in  the 
presence,  as  he  asserts,  of  numerous  living  eye-witnesses : 

"And  such  was  his  Felicitie  and  happie  successe,  not  only  in 
these  conclusions,  but  also  in  y^  Optikes  and  Catoptikes,  that  he  was 
able  by  Perspectiue  Glasses,  duely  scituate  upon  conuenient  angles, 
in  such  sort  to  discouer  every  particularitie  of  the  country  round 
about,  wheresoeuer  the  Sunne  beames  might  pearse:  as  sithence 
Archimedes  (Bakon  of  Oxford  onely  excepted)  I  have  not  read  of 
any  in  action  euer  able  by  means  natural  to  perform  the  like.  Which 
partly  grew  by  the  aid  he  had  by  one  old  written  book  of  the  same 
Bakon's  Experiments,  that  by  strange  aduenture,  or  rather  Destinie, 
came  to  his  hands,  though  chief ely  by  conioyning  continuall  laborious 
Practise  with  his  Mathematicall   Studies." 

And  the  same  Thomas  Digges,  in  his  Pantonietria,  London, 
1571,  Preface  (republished  in  L591),  had  previously  given  the  same 
story,  with  more  detail,  omitting,  however,  all  mention  of  Bacon. 
He  says  that  his  father — "sundrie  times  hath  by  proportionall 
Glasses  duely  situate  in  conuenient  angles,  not  onely  discouered 
things  farre  ofif,  read  letters,  numbered  peeces  of  money  with  the 
very  coyne  and  superscription  thereof,  cast  by  some  of  his  freends 
of  purpose  upon  Downes  in  open  Fields,  but  also  seuen  miles  oft' 
declared  what  hath  beene  doone  at  that  instant  in  priuate  places. 
There  are  yet  living  diuerse  (of  these  his  dooings)   oculati  testes." 

The  question  has  been  agitated  whether  the  invention  of  spec- 
tacles is  due  to  Bacon,  or  whether  they  had  been  introduced  just  be- 
fore he  wrote.     He  certainly  describes  them,  and  explains  why  a 
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plane-convex  glass  magnifies.  But  he  seems  to  us  to  speak  of  them 
as  already  in  use.  "Hence  this  instrument  is  useful  to  old  persons 
and  those  who  have  weak  eyes." 

THE  OPUS  MAJUS. 

The  Opus  uiajiis  begins  with  a  book  on  the  necessity  of  ad- 
vancing knowledge,  and  a  dissertation  on  the  use  of  philosophy  in 
theology.  It  is  followed  by  books  on  the  utility  of  grammar  and 
mathematics,  in  the  latter  of  which  he  runs  through  the  various 
sciences  of  astronomy,  chronology,  geography,  and  music.  The 
account  of  the  inhabited  world  is  long  and  curious,  and  though 
frequently  based  on  that  of  Ptolemy,  or  the  writings  of  Pliny,  con- 
tains many  new  facts  from  travelers  of  his  own  and  preceding 
times.  His  account  of  the  defects  in  the  calendar  was  variously 
cited  in  the  discussions  which  took  place  on  the  subject  two  centuries 
after.  The  remainder  of  the  work  consists  of  a  treatise  on  optics 
and  on  experimental  philosophy,  insisting  on  the  peculiar  advantages 
of  the  latter.  The  explanation  of  the  phenomena  of  the  rainbow, 
though  very  imperfect,  was  an  original  efifort  of  a  character  alto- 
gether foreign  to  the  philosophy  of  his  day.  He  attributes  it  to  the 
reflection  of  the  sun's  rays  from  the  cloud ;  and  the  chief  merit  of 
his  theory  is  in  the  clear  and  philosophical  manner  in  which  he 
proves  that  the  phenomenon  is  an  appearance,  and  not  a  reality. 
Between  the  two  last-mentioned  books  is  a  treatise,  Dc  multiplica- 
tione  specierum,  entirely  filled  with  discussions  somewhat  meta- 
physical upon  the  connection  and  causes  of  phenomena. 

Our  limits  will  not  allow  us  to  enter  further  into  details :  nor 
could  we,  in  any  moderate  space,  do  justice  to  the  varied  learning 
of  the  author,  or  distinctly  mark  even  the  chief  of  the  numerous 
singular  and  now  exploded  notions  which  are  introduced ;  nor,  as 
far  as  we  know,  does  there  exist  any  full  account  of  the  contests 
to  which  we  can  refer  the  reader. 

THE  STORY  OF  THE  BRASS  HEAD. 

The  following  amusing  extract  will  show  the  sort  of  reputation 
which  Roger  Bacon  had  acquired : 

"How  Friar  Bacon  made  a  brazen  head  to  speak,  by  the  which 
he  would  have  walled  England  about  with  brass. 

"Friar  Bacon  reading  one  day  of  the  many  conquests  of  Eng- 
land, bethought  himself  how  he  might  keep  it  hereafter  from  the 
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like  conquests,  and  to  make  himself  famous  hereafter  to  all  poster- 
ities. This  (after  great  study)  he  found  could  be  no  way  so  well 
done  as  one ;  which  was  to  make  a  head  of  brass,  and  if  he  could 
make  this  head  to  speak  (and  hear  it  when  it  speaks)  then  might  he 
be  able  to  wall  all  England  about  with  brass.  To  this  purpose  he 
got  one  Friar  Bungey  to  assist  him,  who  was  a  great  scholar  and 
a  iiiagician  (but  not  to  be  compared  with  Friar  Bacon),  these  two, 
with  great  pains,  so  framed  a  head  of  brass  that  in  the  inward 
parts  thereof  there  was  all  things  like  as  in  a  natural  man's  head: 
this  being  done,  they  were  as  far  from  perfection  of  the  work  as 
they  were  before,  for  they  knew  not  how  to  give  those  parts  that 
they  had  made  motion,  without  which  it  was  impossible  that  it 
should  speak.  Many  books  they  read,  but  yet  could  not  find  out  any 
hope  of  what  they  sought,  that  at  the  last  they  concluded  to  raise 
a  spirit,  and  to  know  of  him  that  which  they  could  not  attain  to  by 
their  own  studies.  To  do  this  they  prepared  all  things  ready,  and 
went  one  evening  to  a  wood  thereby,  and,  after  many  ceremonies 
used,  they  spake  the  words  of  conjuration,  which  the  devil  straight 
obeyed,  and  appeared  unto  them,  asking  what  they  would.  Know, 
said  Friar  Bacon,  that  we  have  made  an  artificial  head  of  brass, 
which  we  would  have  to  speak,  to  the  furtherance  of  which  we 
have  raised  thee,  and,  being  raised,  we  will  here  keep  thee,  unless 
thou  tell  to  us  the  way  and  manner  how  to  make  this  head  to  speak. 
The  devil  told  him  that  he  had  not  that  power  of  himself.  Beginner 
of  lies,  said  Friar  Bacon,  I  know  that  thou  dost  dissemble,  and 
therefore  tell  it  us  quickly,  or  else  we  will  here  bind  thee  to  remain 
during  our  pleasures.  At  these  threatenings  the  devil  consented  to 
do  it,  and  told  them,  that  with  a  continual  fume  of  the  six  hottest 
simples  it  should  have  motion,  and  in  one  month's  space  speak,  the 
time  of  the  month  or  day  he  knew  not :  also  he  told  them,  that  if 
they  heard  it  not  before  it  had  done  speaking  all  their  labor  should 
be  lost ;  they,  being  satisfied,  licensed  the  spirit  for  to  depart. 

"Then  went  these  two  learned  friars  home  again,  and  pre- 
pared the  simples  ready,  and  made  the  fumes,  and  with  continual 
watching  attended  when  this  brazen  head  would  speak.  Thus 
watched  they  for  three  weeks  without  any  rest,  so  that  they  were 
so  weary  and  sleepy  that  they  could  not  any  longer  refrain  from 
rest.  Then  called  Friar  Bacon  his  man  Miles,  and  told  him  that  it 
was  not  unknown  to  him  what  pains  Friar  Bungey  and  himself 
had  taken  for  three  weeks'  space,  only  to  make  and  to  hear  the 
brazen  head  speak,  which,  if  they  did  not,  then  had  they  lost  all 
their  labor,  and  all  England  had  a  great  loss  thereby:  therefore  he 
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entreated  Miles  that  he  would  watch  whilst  that  they  slept,  and 
call  them  if  the  head  speak." 

Miles  then  begins  his  watch,  and  keeps  himself  from  sleeping 
by  merrily  singing. 

"After  some  noise  the  head  spake  these  two  words,  Time  is. 
Miles,  hearing  it  to  speak  no  more,  thought  his  master  would  be 
angry  if  he  waked  him  for  that,  and  therefore  he  let  them  both  sleep, 
and  began  to  mock  the  head.  .  .  .After  half  an  hour  had  passed,  the 
head  did  speak  again  two  words,  which  were  these.  Time  was. 
Miles  respected  these  words  as  little  as  he  did  the  former,  and 
would  not  wake  them,  but  still  scoffed  at  the  brazen  head,  that  it 
had  learned  no  better  words,  and  have  such  a  tutor  as  his  master.  . .  . 
Miles  talked  and  sung  till  another  half  hour  was  gone,  then  the 
brazen  head  spake  again  these  words.  Time  is  past,  and  there- 
with fell  down,  and  presently  followed  a  terrible  noise,  with  strange 
flashes  of  fire,  so  that  Miles  was  half  dead  with  fear.  At  this  noise 
the  two  friars  awaked,  and  wondered  to  see  the  whole  room  so 
full  of  smoke;  but  that  being  vanished  they  might  perceive  the 
brazen  head  broken  and  lying  on  the  ground.  At  this  sight  they 
grieved,  and  called  Miles  to  know  how  this  came.  Miles,  half  dead 
with  fear,  said  that  it  fell  down  of  itself,  and  that,  with  the  noise 
and  fire  that  followed,  he  was  almost  frightened  out  of  his  wits. 
Friar  Bacon  asked  if  he  did  not  speak.  Yes,  quoth  Miles,  it  spake, 
but  to  no  purpose ;  I'll  have  a  parrot  speak  better  in  that  time  that 
you  have  been  teaching  this  brazen  head.  Out  on  thee,  villain,  said 
Friar  Bacon,  thou  hast  undone  us  both :  hadst  thou  but  called  us 
when  it  did  speak,  all  England  had  been  walled  round  about  with 
brass,  to  its  glory  and  our  eternal  fames.  What  were  the  words  it 
spake?  Very  few,  said  Miles;  and  those  were  none  of  the  wisest 
that  I  have  heard,  neither.  First  he  said.  Time  is.  Hadst  thou 
called  us  then,  said  Friar  Bacon,  we  had  been  made  for  ever.  Then, 
said  Miles,  half  an  hour  after  it  spake  again,  and  said.  Time  was. 
And  wouldst  thou  not  call  us  then?  said  Bungey.  x\las,  said  Miles,  I 
thought  he  would  have  told  me  some  long  tale,  and  then  I  purposed 
to  have  called  you :  then  after  an  hour  after  he  cried.  Time  is  past, 
and  made  such  a  noise  that  he  hath  waked  you  himself,  methinks. 
At  this  Friar  Bacon  was  in  such  a  rage  that  would  have  beaten  his 
man,  but  he  was  restrained  by  Bungey;  but,  nevertheless,  for  his 
punishment  he,  with  his  art,  struck  him  dumb  for  one  whole 
month's  space.  Thus  the  great  work  of  these  learned  friars  was 
overthrown,  to  their  great  griefs,  by  this  simple  fellow." — From 
The  Famous  Historie  of  Fryer  Bacon. 


THE  TWO  BACONS. 


BY  ERNST  DUHRING.' 


IN  contrast  to  the  standpoint  of  scholasticism  the  figure  of  Roger 
Bacon  comes  before  vis  as  a  surprise.  In  a  century  of  darkness  it 
bears  the  clear  and  luminous  features  of  later  times,  but  on  account 
of  this  very  circumstance  it  failed  at  first  to  produce  any  definite 
demonstrable  efifect.  It  has  been  rightly  said  of  Roger  Bacon  that 
he  has  been  unwarrantably  thrown  in  the  shade  in  favor  of  his 
less  worthy  namesake.  Sir  Francis  Bacon,  who  stands  upon  the 
threshold  of  the  modern  era.  It  is  also  said  with  equal  justice  that 
the  earlier  Bacon's  energy  and  judgments  in  the  line  of  experimental 
research  greatly  exceeded  those  of  the  author  of  the  Novum  or- 
ganon,  and  that  it  was  only  the  ill  favor  of  time,  which  he  far  out- 
ran, that  permitted  his  courage  to  remain  for  a  while  without  any 
efifect. 

A  British  monk  of  the  thirteenth  century  who  specialized  in  the 
study  of  mathematics,  mechanics  and  other  natural  science,  as  far 
as  these  could  be  acquired  from  good  sources,  namely  from  Arabic 
and  Greek  writings,  and,  unsatisfied  with  what  he  was  able  to  learn 
in  this  way,  applied  himself  to  the  best  possible  source,  nature,  was 
indeed  an  anachronism.  He  was  the  greater  anachronism  that  he 
did  not  stop  at  mere  recommendations  of  the  empirical  method  like 
the  Bacon  of  the  sixteenth  century,  but  actually  obtained  results, 
among  which  the  best  known  are  his  discoveries  in  the  realm  of 
optics.  His  Opus  ma  jus  ("Greater  Work")  contains  treatises 
which  ofifer  better  material  then  the  Chancellor — who,  by  the  way, 
paraded  with  more  than  merely  his  predecessor's  name — was  able 
to  ofifer  three  centuries  later.  Moreover  history  need  hardly  add 
what   can   confidently  be   assumed   from   common   experience   and 

^Translated  by  Lydia'G.  Robinson  from  the  author's  Kritische  Geschichte 
der  Philosophie.  Dr.  Diiliring  is  known  for  his  clearsighted  views  and  his 
trenchant  style,  bringing  out  weak  points  to  the  very  limit  of  fairness. — Ed. 
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intrinsic  necessity,  namely  that  Roger  Bacon  was  the  victim  of 
the  worst  possible  persecutions,  and  even  in  his  last  years  was 
compelled  to  undergo  a  ten  year  imprisonment.  It  is  not  even 
known  positively  whether  he  was  freed  from  prison  a  short  time 
before  his  death,  which  took  place  about  in  his  seventy-eighth 
year  (1292),  or  whether  he  died  in  prison. 

As  we  have  already  said,  Roger  Bacon  was  not  able  to  bring 
about  all  at  once  a  revolution  in  what  to  him  was  most  important 
of  all,  but  in  a  negative  way  he  succeeded  in  undermining  scholasti- 
cism to  a  considerable  extent  apparently  even  in  the  eyes  of  his 
contemporaries,  and  at  the  same  time  directed  a  blow  against  the 
wavering  structure  which  provided  an  important  precedent  for  its 
later  collapse. 

Roger  Bacon  had  studied  and  investigated  for  twenty  years 
before  he  wrote  down  his  now  famous  extensive  works.  That  he 
wrote  them  down  at  all  was  due  to  an  external  inducement,  namely 
a  commission  from  Pope  Clement  IV.  This  order  of  the  year  1266 
is  the  only  positive  favor  fate  ever  bestowed  on  this  man,  who  was 
annoyed  by  those  immediately  above  him  in  position  and  soon 
afterwards  directly  persecuted  by  later  popes.  He  had  despaired  of 
ever  being  able  to  hand  down  to  posterity  the  results  of  his  studies 
and  therefore  he  seized  this  opportunity  with  revived  enthusiasm 
because  it  promised  his  labors  a  greater  consideration  from  without, 
and  at  the  same  time,  as  he  was  well  aware,  a  secure  route  to  later 
generations. 

Under  the  name  of  the  "Greater  Work"  (Opus  majiis)  he  ar- 
ranged in  systematic  order  a  number  of  highly  important  and  com- 
prehensive treatises.  He  began  with  excursions  on  the  "obstacles 
of  knowledge,"  described  the  inaccessibility  of  the  means  of  re- 
search, and  presented  all  the  single  results  which  he  had  attained 
in  the  realm  of  the  various  special  sciences.  Reforms  in  theoretical 
and  practical  optics,  as  well  as  in  chronology  and  the  calendar, 
played  a  leading  part  in  his  investigations.  Besides  the  Opus  majus 
he  composed  at  the  same  time  a  "Smaller  Work"  (Opus  minus) 
and  a  "Third  Work"  (Opus  tertium)  by  means  of  which  he  intended 
partly  to  promote  the  clearness  of  the  greater  work  and  partly  to 
fill  up  gaps  in  it.  Much  that  he  left  out  in  the  first  place  and  only 
succeeded  in  formulating  properly  during  the  progress  of  the  newer 
work  was  in  this  way  included  in  the  two  later  writings. 

Until  1859  only  the  Opus  majus  was  accessible  in  print,  but 
in  that  year  the  manuscripts  of  the  two  othet"  works  were  edited  in 
the  official  collection  of  writings  important  for  the  medieval  history 
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of  England  (Roger! Bacon  opera  quaedam  hactenus  inedita  edited  by 
J.  S.  Brewer,  London,  1859).  For  a  view  of  the  author  himself 
the  Opus  tertiiim,  contained  in  the  first  volume  of  this  edition, 
ought  to  be  the  first  considered,  since  the  Opus  minus  can  not  be 
regarded  as  authoritative  because  the  manuscript  upon  which  it  is 
based  has  been  greatly  corrupted  by  the  copyist.  All  three  writings 
were  begun  and  completed  within  less  than  a  year  and  a  half 
(1266-1267),  a  fact  which  if  it  were  not  positively  confirmed  in 
many  quarters  would  surely  be  doubted  by  all  who  can  not  con- 
ceive how  the  preparation  of  an  entire  life  must  indeed  have  enabled 
a  man  of  Roger  Bacon's  caliber  to  present  with  great  rapidity  the 
range  of  his  thought  and  the  substance  of  his  knowledge. 

This  phase  of  his  achievements  is  certainly  conclusive  evidence 
of  his  power,  and  indeed  the  more  so  since  one  who  had  studied 
and  reflected  so  long  without  putting  his  thoughts  on  paper  can  not 
be  suspected  of  any  inordinate  love  of  writing.  To  him  the  thing 
of  greatest  importance  was  to  obtain  a  particular  knowledge  pecu- 
liarly his  own,  and  he  did  not  apply  himself  to  authorship  until 
he  could  have  before  his  eyes  with  good  reason  the  prospeci:  of  an 
actual  medium  of  communication. 

He  exhausted  his  money  in  the  pursuit  of  his  studies,  and,  as 
he  himself  relates  in  the  Opus  tertium,  spent  two  thousand  pounds 
— an  enormous  sum  for  that  day — on  instruments,  books,  tables  and 
apparatus.  Such  scientific  conduct  was  indeed  an  anomaly  in  those 
days.  One  might  obtain  wisdom  with  less  trouble  and  money  if 
he  would  move  in  circles  of  scholastic  argument,  or,  what  would 
be  really  worse,  tuned  the  strings  of  emotion  to  mysticism  and 
wound  them  a  little  too  tight. 

Roger  Bacon  occupies  an  isolated  position,  but  he  is  the  only 
one  in  the  middle  ages  who  deserves  the  name  of  philosopher.  The 
fact  that  in  the  year  1267,  almost  six  and  a  half  centuries  ago,  a 
Franciscan  monk  at  Oxford  was  able  in  from  fifteen  to  eighteen 
months  to  outline  in  three  simultaneous  works  a  comprehensive 
picture  of  the  scientific  defects  of  his  day.  of  the  needs  for  an  actual 
reform,  and  of  his  contemplations  and  knowledge  which  were  far 
in  advance  of  his  time,  and  in  this  work  to  betray  a  power  and 
scope  of  mind  to  which  every  age  can  point  with  satisfaction — this 
isolated  fact  we  must  regard  as  a  signpost  to  the  modern  era,  and 
is  alone  suited  to  represent  criticism  of  the  middle  ages  on  its  own 
ground.  No  nominalism  ever  reached  so  far  as  the  actual  craving 
for  knowledge  of  this  indefatigable  student  and  thinker.  In  lan- 
guage  not   overburdened    with    imagery,    like   that    of   the   second 
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Bacon,  but  the  simplest  which  most  naturally  belongs  to  interest 
in  a  definite  purpose,  Roger  Bacon  developed  in  his  three  mutually 
explanatory  works  the  opinions  and  knowledge  which  he  regarded 
as  the  preliminary  conditions  of  a  scientific  reform  and  offered  as 
the  fruits  of  his  twenty  years  of  study. 

Bacon  rightly  appreciated  the  contrast  between  realism  and 
nominalism  since  he  perceived  that  there  was  only  a  difference  of 
terms  in  this  most  celebrated  point  of  controversy  in  the  so-called 
philosophy  of  the  middle  ages.  In  general  he  treated  with  the  most 
decided  contempt  the  logic  in  use  which  in  his  time  formed  the 
pride  of  scholasticism.  He  regarded  it  as  absolutely  barren.  On 
the  other  hand  he  never  tired  of  recommending  mathematics  as  the 
basis  of  all  positive  knowledge,  and  as  the  true  organon  of  knowl- 
edge. In  this  respect  he  hit  exactly  upon  a  truth  which  even  after 
three  more  centuries  the  second  Bacon  missed  altogether. 

We  can  not  here  discuss  in  detail  the  discoveries  and  theories  of 
natural  science,  especially  in  optics,  at  which  Roger  Bacon  arrived 
by  his  own  application  of  those  principles  which  he  recommended 
to  the  rest  of  the  world  as  the  correct  method.  The  way  in  which 
he  conceived  the  transmission  of  light  in  different  substances,  and 
especially  the  general  theories  on  the  communication  and  mode  of 
operation  of  natural  forces  in  space  which  he  perfected  bear  witness 
even  to-day  to  the  depth  and  keenness  of  his  intellect  and  in  many 
directions  yet  untried  offer  better  stimulus  to  investigation  and 
thought  than  all  the  speculative,  or  rather  fantastic,  so-called  nature 
philosophy  of  Schelling,  Hegel,  and  others  of  their  kind.  Roger 
Bacon  evidently  possessed  in  almost  equal  measure  the  faculty  for 
observation  and  experiment  on  the  one  hand,  and  for  deductive 
thought  on  the  other.  Nor  did  he  by  any  means  ignore  the  thought 
of  the  past  for  the  sake  of  an  exclusive  observation  of  nature,  but 
by  means  of  a  fundamental  use  of  classical  literature  laid  down 
the  program  of  the  revival  of  a  better  knowledge  which  was  actu- 
ally carried  out  afterwards  in  the  course  of  history. 

The  languages  were  to  him  next  in  importance  to  mathematics 
as  means  for  obtaining  knowledge,  and  he  entertained  the  highest 
hopes  of  replacing,  if  possible,  by  an  adequate  understanding  of 
the  original  works  the  bad  translations  whose  worthlessness  he 
depicts  in  interesting  detail.  He  had  long  applied  himself  to  the 
attainment  of  a  number  of  languages  and  to  the  construction  of 
their  grammar.  His  use  of  Aristotle's  Physics,  which  in  his  day 
became  accessible   for  the  first  time,   proves  among  many  other 


472  THE  OPEN   COURT. 

things  that  he  not  merely  had  recommended  the  study  and  under- 
standing of  the  sources  in  their  purest  form  as  the  means  of  sal- 
vation from  medieval  ignorance  and  superficiality,  but  had  himself 
first  made  use  of  all  the  means  at  his  disposal. 

The  view  that  has  been  praised  in  recent  times  as  a  high 
degree  of  philological  wisdom,  namely,  that  the  corrupted  texts 
and  worthless  translations  of  the  middle  ages  had  prevented  the 
world  from  obtaining  proper  profit  from  the  ancient  traditions, 
and  especially  from  Aristotle,  has  perhaps  never  been  represented 
with  such  zeal  as  by  Roger  Bacon  himself  for  whom  an  opinion 
of  this  kind  was  well  founded.  For  since  he  observed  how  many 
superficialities  in  the  thought  of  his  time  could  be  removed  merely 
by  obtaining  the  proper  meaning  from  ancient  authors,  especially 
from  Aristotle,  he  was  not  wrong  in  expecting  important  elucida- 
tions from  the  better  philological  treatment  of  the  scientific  litera- 
ture of  the  past. 

On  the  other  hand  he  must  have  discovered  from  his  own  ex- 
perience and  proved  by  his  own  example  how  comparatively  poorly 
a  better  understanding  of  Aristotle  would  succeed  in  scattering 
the  scholastic  mists.  Indeed.  Roger  Bacon's  attitude  towards  Aris- 
totle furnishes  a  silent  and  unconscious  critique  of  the  position  of 
the  entire  middle  ages  with  regard  to  the  Stagirite. 

In  spite  of  his  ready  recognition  of  the  esteem  which  Aris- 
totle enjoyed,  yea,  even  in  spite  of  positive  efforts  to  gain  something 
useful  from  that  author's  writings  on  the  philosophy  of  nature,  still 
Roger  Bacon  had  not  the  slightest  hesitation  to  theorize  with  entire 
freedom  according  to  his  own  observations  and  experiments  and 
to  bring  counter  evidence  against  the  principal  fundamental  ideas 
of  Aristotle.  There  was  no  question  of  a  real  authority,  in  the 
meaning  of  the  word  then  current,  and  the  rejection  of  syllogistic 
logic  as  an  entirely  superfluous  framework  for  the  attainment  of 
knowledge  also  bore  witness  to  but  a  slight  dependence  on  Aris- 
totle. 

The  reason  for  this  free  and  independent  attitude  was  the 
circumstance  that  the  same  force  dominated  Roger  Bacon  which 
later  became  the  firmest  support  of  modern  scholarship  and  even 
to-day  provides  the  most  certain  guarantee  of  the  triumph  over 
the  last  medieval  mode  of  thought.  The  spirit  of  scientific  research, 
yes  in  a  certain  sense  even  a  scientific  mode  of  thought,  formed  a 
nucleus  for  the  endeavor  of  that  Bacon  of  the  thirteenth  century, 
and  it  was  only  because  of  this  that  he  was  able  with  few  exceptions 
to  tower  above  the  prejudices  of  his  time,  to  become  a  true  critic 
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of  its  principal  shortcomings,  and  to  prophesy  correctly  the  means 
by  which  the  future  would  triumph  over  the  prevailing  ignorance. 
The  modern  revival  of  the  scientific  spirit  has  indeed  advanced 
along  the  two  highways  whereon  Roger  Bacon  had  done  everything 
for  himself  and  had  attained  all  that  could  possibly  be  hoped  for 
from  the  strength  of  one  genius  relying  solely  upon  himself. 


THE  SECOND  BACON. 

It  was  once  a  universally  accepted  view,  although  it  is  now 
strongly  contested  in  the  circles  of  natural  science,  that  Lord  Bacon 
of  Verulam  was  the  pioneer  in  modern  scientific  method  and  natural 
science.  Since  he  was  at  the  head  of  English  philosophy  and  a 
generation  earlier  than  Descartes — who  on  the  continent  is  usually 
placed  beside  him — he  was  even  regarded  as  the  founder  of  mod- 
ern philosophy.  Fortunately,  however,  even  before  it  was  actually 
rejected,  this  view  was  moderated  by  a  contradictory  claim  in  its 
consequences.  Although  the  questionable  role  of  Bacon  remained 
uncontested  until  very  recently,  yet  speculative  philosophers  who 
did  not  favor  empirical  knowledge  clung  firmly  to  the  view  that 
Descartes  was  the  founder  of  their  method,  and  from  this  point 
of  view  they  chose  to  represent  him  as  the  father  of  modern  philos- 
ophy, so  to  speak.  On  this  point  authorities  were  divided  and  the 
notion  became  generally  current,  and  is  still  held  in  many  quar- 
ters, that  Bacon  was  to  be  looked  upon  as  the  originator  of  modern 
empiricism  and  Descartes  as  the  first  representative  of  the  modern 
style  of  speculative  philosophy.  Historians  decided  according  to 
their  own  preferences  for  the  one  or  the  other  line  of  thought, 
which  of  the  two  men  should  be  regarded  as  beginning  the  modern 
era.  The  difference  of  a  generation  by  which  Bacon  preceded 
his  continental  rival  might  indeed  strengthen  the  claims  of  .  his 
own  adherents  but  was  not  great  enough  to  prevent  the  policy  of 
the  opponents  of  this  standpoint. 

From  the  standpoint  of  present-day  criticism  Bacon  must  be 
regarded  as  having  inspired  an  increase  of  useful  knowledge  and  a 
kind  of  research  directed  towards  the  rougher  part  of  natural 
science.  In  this  connection  the  Briton  has  brought  to  definite  ex- 
pression the  specifically  English  tendency  to  the  hard  and  tangible, 
and  in  this  respect  he  forms  the  most  pronounced  contrast  to  the 
nature  of  the  criticism  which  later  grew  up  also  on  British  ground, 
but  which,  as  may  well  be  taken  into  account,  appears  in  its  finest 
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results  as  the  fruit  of  the  Scottish  aud  not  the  specifically  English 
intellect. 

Francis  Bacon  of  London  (1561-1626)  was  a  younger  son  and 
hence  was  obliged  to  make  up  in  a  career  what  he  lacked  in  inheri- 
tance. In  fact  after  a  juridical  preparation  he  finally  brought  it 
about  by  the  ruthless  pursuit  of  his  purpose  that  he  was  made 
Keeper  of  the  Great  Seal  and  Lord  Chancellor.  Of  more  service 
to  him  than  his  birth,  which  was  in  the  same  rank,  or  than  the 
circumstance  that  his  father  had  been  Keeper  of  the  Great  Seal 
before  him,  was  the  passion  with  which  he  himself  pursued  these 
offices  and  the  money  connected  with  them.  He  had  to  contend 
against  great  obstacles,  and  his  successes  did  not  begin  until  James  I 
ascended  the  throne,  but  after  that  they  increased  with  extra- 
ordinary rapidity  and  finally  changed  to  an  abrupt  fall  from  the 
greatest  height  which  left  him  no  recourse  but  to  spend  five  years 
in  scientific  leisure. 

He  entered  Trinity  College,  Cambridge,  at  the  age  of  thirteen. 
After  studying  three  and  a  half  years  he  accompanied  the  ambassa- 
dor Paulet  to  France  to  get  some  training  in  afifairs.  The  death 
of  his  father  in  1580  obliged  him  to  return.  Then,  when  about 
twenty  years  of  age,  he  applied  to  the  government  to  furnish  him 
with  resources  in  the  form  of  a  definite  capital,  that  he  might  be 
able  to  devote  himself  undisturbed  to  literature  and  politics.  The 
failure  of  his  suit  obliged  him  to  enter  upon  the  practice  of  law, 
and  he  is  said  to  have  been  not  altogether  unsuccessful  as  an 
attorney.  What  most  prevented  him  from  rising  in  his  profession 
seems  to  have  been  the  disfavor  of  Burleigh,  whereas  the  Earl  of 
Essex  advanced  his  cause  in  the  friendliest  way  and  took  his  side 
at  every  opportunity.  He  gave  him  material  support  and  even 
presented  him  with  an  estate.  Bacon  later  rewarded  all  these  bene- 
fits in  a  very  singular  and  dubious  fashion.  When  Essex's  afifairs 
likewise  were  in  a  bad  way  Bacon  took  an  interest  in  them.  Essex 
too  had  previously  taken  an  interest  in  his.  In  this  particular 
everything  corresponds  exactly.  Only  there  is  a  certain  difiference 
which  the  most  well-disposed  historians  and  biographers  have  not 
been  able  to  regard  as  insignificant,  for  Bacon  had  taken  such  an 
interest  in  the  afifairs  of  his  noble  and  high-minded  friend,  that 
when  he  saw  him  in  disfavor  and  in  danger  he  drew  up  the  accusa- 
tion against  him,  performed  the  services  of  an  attorney  in  this  re- 
gard, smoothed  the  path  of  the  noble  man  to  the  scafifold  to  the 
best  of  his  ability,  and  finally  undertook  to  defame  his  memory  as 
an  author. 
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Those  who  still  try  to  palliate  to  some  extent  Bacon's  behavior 
on  this  occasion,  cannot  bring  forward  any  argument  but  the  fact 
that  he  was  naturally  good  natured  and  could  not  have  practised 
such  treachery  except  from  weakness.  We  do  not  think  that  the 
color  of  the  blot  is  changed  materially  by  this  means.  At  all  events 
that  kind  of  morals  which  combines  a  certain  sort  of  good  nature 
with  the  ability  to  treat  others  in  the  meanest  and  lowest  way  is  a 
very  familiar  phenomenon.  In  the  meantime  we  may  well  reflect 
whether  evil  which  has  its  origin  in  power  and  the  will  directed 
with  definite  consciousness  towards  obtaining  power,  bears  any  less 
contemptible  a  stamp  than  an  act  of  selfish  baseness  resulting  from 
weakness.  The  complete  contrast  in  every  sense  to  what  is  noble 
or  great  in  conduct  towards  man — this  contrast  in  the  direct  form 
of  behavior  which  the  people  unhesitatingly  called  infamous  has 
been  determined  in  Bacon's  character  for  all  time,  and  even  the 
comparatively  favorable  way  in  which  a  Macauley  treats  him  in 
his  well-known  essay  cannot  avoid  an  accusing  judgment.  All  that 
can  be  attempted  to  save  Bacon's  name  is  simply  to  let  the  life  of 
the  man  withdraw  behind  his   scientific  accomplishments. 

The  dishonor  which  Bacon  morally  heaped  upon  himself  by 
his  behavior  towards  Essex,  but  which  seemed  to  have  been  the 
first  step  towards  really  dedicating  him  to  the  achievements  of  a 
career,  was  followed,  so  to  speak — though  not  until  late — by  an 
avenging  punishment  which  was  the  more  grievous  to  a  rougher 
temperament.  At  first,  however,  the  different  promotions  up  to 
viscount  and  the  attainment  of  influential  official  positions  up  to 
those  previously  mentioned  of  keeper  of  the  great  seal  and  lord 
chancellor  followed  rapidly  upon  each  other  after  1603.  All  these 
successes  are  readily  accounted  for  by  his  unconditional  pliancy 
towards  Buckingham,  the  flippant  and  unprincipled  favorite  who 
well  knew  how  to  reward  his  creatures.  Nevertheless  parliament 
took  advantage  of  a  favorable  opportunity  (1621)  to  give  expres- 
sion to  the  universal  disapproval  of  the  Lord  Chancellor  and  to 
bring  about  through  the  Upper  House  his  conviction  for  many 
corrupt  practices. 

To  be  sure  the  sentence  was  for  the  most  part  merely  nominal. 
The  enormous  fine  of  forty  thousand  pounds  was  at  once  remitted 
by  an  act  of  clemency.  His  imprisonment  in  the  Tower,  to  which 
he  was  condemned  as  long  as  it  should  be  the  king's  pleasure,  is 
said  to  have  lasted  two  days  as  a  matter  of  form.  Hence  all  that 
continued  in  effect  was  the  loss  of  offices  and  dignity  and  expulsion 
from  parliament,  and  he  was  also  forbidden  to  appear  at  court. 
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But  even  in  these  points  he  was  for  the  most  part  gradually  re- 
instated and  was  granted  a  pension.  Nevertheless  the  stroke  had 
been  too  heavy,  and  Bacon  made  no  further  attempt  to  appear 
again  on  the  external  stage  but  continued  to  give  as  much  rein 
as  possible  to  his  fondness  for  ostentatious  splendor  in  domestic 
affairs. 

The  corruption  in  which  he  had  been  implicated  finds  its  ex- 
planation in  his  avarice  which  had  been  greatly  augmented  by  his 
excessive  extravagance.  His  financial  affairs  were  never  in  order 
because,  whether  he  occupied  an  official  position  or  not,  he  sought 
from  the  start  to  keep  up  a  degree  of  splendor  out  of  all  proportion 
to  his  resources  not  only  when  his  income  was  meager  but  even  at 
the  zenith  of  his  prosperity.  At  any  rate  there  is  not  the  slightest 
doubt  about  his  heavy  indebtedness,  since  he  himself  admitted  it 
as  a  matter  of  course  in  order  to  prevent  discussion  of  the  single 
scandalous  details. 

He  was  as  boastful  in  scientific  matters  (and  often  very 
clumsily  so)  as  he  was  ostentatious  in  his  domestic  affairs.  The 
pompous  title  which  he  gave  to  his  first  youthful  sketch  on  the 
transformation  of  knowledge,  which  according  to  his  own  date  he 
wrote  when  about  twenty-six  years  of  age,  looks  more  like  vanity 
than  pride.  He  called  it  "The  Greatest  Birth  of  Time"  (Temporis 
partus  maximiis,  not  mascnlus  as  the  title  of  one  of  the  essays  in 
the  pubhshed  editions  reads). 

In  this  respect  he  ended  as  he  had  begun.  When  ill  and  con- 
scious of  his  approaching  death  he  declared  in  a  letter  that  he  was 
dying  as  a  martyr  to  science,  like  Pliny  the  elder.  And  yet  he  had 
not  in  the  least  exposed  himself  consciously  to  a  great  danger  as 
Pliny  had  done,  but  very  accidentally  contracted  a  severe  cold 
when  stuffing  a  hen  with  snow  in  order  to  discover  what  effect  that 
would  have  in  retarding  decomposition.  Moreover  he  had  already 
reached  his  sixty-sixth  year  and  had  had  earlier  in  life  a  better 
oi)portunity  to  suffer  martyrdom  for  science  by  very  humble  actions, 
for  instance  by  sacrificing  his  fondness  for  luxury  and  by  abandon- 
ing the  advantages  of  a  more  than  thankless  and  corrupt  conduct. 

Bacon's  first  publication,  which  at  once  established  him  as  an 
author,  was  his  Essays  (1597).  They  are  popularly  written  and 
contain  an  excellent  philosophy  of  life,  and  are  read  in  England 
at  the  present  time  and  continue  to  be  reprinted  in  new  editions. 
In  the  Latin  translation  made  by  Bacon  himself  they  bear  the  title 
"Sermons  of  a  Believer"  {Sermones  fidcles).  The  treatise  on  the 
dignity  and  increase  of  the  sciences   (1623)  had  a  predecessor  in 
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the  English  language  (1605)  with  the  title  The  Advancement  of 
Learning. 

As  a  rule  Bacon  seems  to  have  usually  worked  things  out  in 
English  and  then  translated  or  provided  for  a  translation  by  his 
friends.  On  the  other  hand  Cogitata  et  visa,  published  as  early 
as  1612,  seems  to  have  been  the  basis  for  t\\&  Novum  organon,  the 
other  main  work  of  the  Instauratio  magna,  which  appeared  in  1620. 
The  Novum  organon  itself  is  said  to  have  been  worked  over  twelve 
times  before  it  appeared.  It  forms  the  most  important  work  from 
a  scientific  standpoint,  and  of  all  Bacon's  writings  it  is  equalled 
in  general  significance  and  effectiveness  only  by  the  above-mentioned 
popular  Essays. 

We  need  say  nothing  here  of  his  publications  on  law  and 
history.  It  would  be  an  equally  fruitless  and  tedious  waste  of 
space  to  undertake,  as  many  do,  to  go  through  Bacon's  very  in- 
different encyclopedic  classifications  and  divisions  of  knowledge, 
but  we  will  only  indicate  the  contents  and  the  interconnections  of 
his  main  works  so  far  as  is  necessary. 

The  ardor,  we  may  as  well  say  the  violence,  with  which  Bacon 
had  entered  upon  the  external  tasks  of  his  life,  is  reflected  in  the 
style  and  contents  of  his  writings.  Even  in  the  realm  of  logic  and 
scientific  methods  his  language  abounds  in  figures  and  expressions 
of  poetic  color  and  warmth.  It  would  fain  enchant,  but  usually 
degenerates  into  too  great  an  exuberance.  It  obeys  the  rein  of  fancy 
and  of  inflated  emotion,  even  where  a  moderation  of  such  profusion 
is  demanded  by  the  nature  of  the  subject. 

Perhaps  a  large  part  of  the  influence  which  Bacon  acquired  over 
the  minds  of  men  and  especially  outside  of  his  own  country  may  be 
charged  to  the  fascinating  style  of  his  effusions.  Nevertheless  we 
must  not  overlook  the  comparatively  unnatural  affectation  of  this 
manner  which  puts  on  the  color  very  thickly  and  in  so  far  at  any 
rate  corresponds  to  the  crude  and  clumsy  object  whose  picture  is 
to  be  drawn.  But  this  intrinsic  harmony  between  the  vain  man 
and  his  highest  purpose  on  the  one  hand  and  the  appearance  of  his 
literary  garb  on  the  other  must  not  deceive  us  with  regard  to  the 
discord  in  which  both  stand  with  the  nobler  type  of  what  is  true  and 
in  accordance  with  nature. 

Useful  knowledge  is  to  be  increased  by  observation  and  ex- 
periment and  thus  the  power  and  dignity  of  mankind  will  be  en- 
hanced. The  fundamental  idea  which  guides  the  philosopher  in 
this  respect  is  in  fact  the  same  as  that  with  which  the  British  nation 
has  been  imbued  up  to  the  present  day.     It  is  an  idea  which  arises 
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quite  automatically  whenever  material  considerations  are  dominant 
and  is  never  lacking  where  the  force  and  magnitude  of  external 
life  preserve  the  balance  over  all  other  interests  by  means  of  cul- 
tural relations.  In  the  face  of  this  principle,  the  scientific  method 
is  not  the  thing  of  first  importance,  but  merely  a  consequence  of  the 
main  factor.  The  technical  and  practical  triumph  is  the  end  in 
view,  and  man's  impulse  to  increase  his  power  over  nature  and  his 
fellow  beings  is  the  motive  cause. 

This  explains  both  facts  and  theories.  It  is  the  pivot  around 
which  Bacon's  imagination  constantly  turned.  In  life  he  strove 
after  power  for  himself  and  practised  the  arts  by  which  the  higher 
offices  could  be  procured.  In  science  he  felt  obliged  to  preach  to 
the  human  race  a  similar  line  of  conduct,  namely  to  follow  the 
grossest  means  of  research  with  absolute  disregard  of  all  the  nobler 
motives  for  acquiring  knowledge.  He  cared  nothing  for  relations 
with  more  ideal  interests.  He  assumed  that  men  would  have  to 
waive  the  incontestable  consciousness  of  intellectual  supremacy  in 
favor  of  the  material  extension  of  power.  He  gave  little  heed  to 
all  the  ideas  about  life  and  the  universe,  or  rather  in  his  opinion 
they  shrivelled  up  into  an  arena  for  the  great  art  of  the  "useful," 
in  the  coarser  sense  of  the  word. 

When  we  read  his  vigorous  aphorisms  and  comprehend  his 
expressions  on  the  lamentable  condition  of  his  time  we  may  deceive 
ourselves  for  a  moment  with  regard  to  their  true  meaning  and 
scope.  All  knowledge,  he  says  derisively,  rested  hitherto  on  about 
six  brainlets  (in  sc.v  hominum  cerehellis).  The  only  hope,  we  read 
in  one  of  his  best  known  utterances,  is  to  be  placed  in  true  induc- 
tion. Who  to-day  would  not  fully  agree  with  the  general  import 
of  such  an  idea?  And  yet  what  a  narrow  interpretation  the  funda- 
mental principle  just  quoted  bears  in  the  mind  of  the  author  of  the 
Novum  organonl 

The  history  of  science  has  for  several  centuries  endorsed  the 
notion  that  the  expansion  of  the  human  horizon  must  proceed  from 
the  inductive  method,  and  in  certain  unprogressive  domains  it  is 
even  to-day  looking  for  decisive  results  from  the  application  of  this 
truth.  Yet  the  method  in  which  Bacon  thought  he  had  pointed  out 
the  way  and  the  means  for  the  increase  of  knowledge  has  only  a 
very  remote  and  superficial  similarity  to  the  inductive  method  from 
which  the  results  of  modern  science  are  derived. 

The  "New  Organon,"  as  its  title  indicates,  was  to  accomplish 
what  men  had  striven  in  vain  for  a  number  of  centuries  to  attain 
by  the  aid  of  the  old  organon,  i.  e.,  the  logical  writings  of  Aristotle. 
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An  instrument  of  knowledge  was  to  be  constructed  which  would  bear 
better  fruit  than  the  conceptual  fabric  of  the  scholastics  and  their 
ancient  masters  which  revolved  in  a  circle  and  was  despised  by  all 
the  world.  The  barren  syllogistic  of  Aristotle  was  to  give  place  to 
systematic  methods  in  which  experimental  research  would  have  to 
proceed.  This  in  itself  was  a  great  task — so  great  that  to  the  pres- 
ent time  only  a  very  small  part  can  be  regarded  as  settled.  But  the 
solution  Bacon  originated  is  coming  more  and  more  to  be  definitely 
recognized  as  a  mistake  which  soon  could  no  longer  count  as  any- 
thing positive. 

Nevertheless  in  the  face  of  these  facts  which  we  regard  as 
undoubted  indications  of  error  and  inadequacy,  we  must  be  just  to 
the  merits  of  Bacon's  works  which  lie  in  a  different  direction. 
Wherever  the  actually  deplorable  condition  of  learning  and  the 
causes  by  which  the  attainment  of  positive  knowledge  is  hindered 
are  to  be  described,  there  Francis  Bacon  has  found  his  proper 
place.  The  feeling  of  the  impotence  of  previous  scholarship  and 
of  the  consequent  human  degradation  was  so  strong  and  vivid  in 
him  that  it  lent  a  great  charm  to  his  presentation  of  the  idola  which 
hinder  progress.  He  took  this  stand  in  the  first  parts  of  the 
Novum  organon  as  directed  against  a  vast  number  of  prejudices 
and  customs  among  which  the  errors  of  learning  are  also  suitably 
treated.  Pedantry  is  condemned  with  fine  scorn,  and  the  single 
expression  "professional  habit"  {mos  professorius)  means  at  least 
as  much  in  the  mouth  of  the  man  of  the  world  or  of  business  as  the 
pertinent  characterization  of  idola,  especially  the  so-called  shadow 
pictures  of  the  cave  (idolon  specus  sive  cavernae).~  By  the  latter 
very  obvious  expression  Bacon  sums  up  in  this  case  all  the  individual 
limitations  originating  partly  from  submersion  in  the  narrowness 
of  an  isolated  vocational  life  hemmed  in  by  an  ignorant  tradition. 

Different  classes  of  idols  are  here  displayed,  and  the  theory 
of  these  illusive  forces  and  these  idols  whose  cult  hinders  the 
progress  of  true  science  is  well  worth  reading  and  taking  to  heart 
to-day.  Likewise  where  Bacon  turns  upon  the  prevalent  meta- 
physics, the  daring  of  his  conceptions  deserves  our  sympathy  even 
to-day  whenever  he  points  prophetically  to  the  vain  and  futile  sys- 
tems which  would  be  proposed  in  the  remotest  future.  The  peru- 
sal of  the  brief  portion  of  the  Novum  organon  devoted  to  general 
conceptions  might  still  serve  in  certain  quarters  as  means  towards 
intellectual  liberation.  Just  because  we  are  separated  from  the 
author  by  several  centuries,  the  stimulating  effect  of  his  general 
^  Compare  Plato's  Republic,  VII. — Ed. 
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descriptions  is  often  all  the  greater.  In  these  characteristics  there 
lies  something  of  the  restless  impulse  which  is  manifest  in  our  own 
century. 

In  Bacon's  eyes  printing,  gunpowder  and  the  mariner's  com- 
pass had  already  pointed  the  way  to  goals  of  modern  power  and 
greatness.  He  would  have  naught  to  do  with  those  dry  controver- 
sies which  bore  no  fruit  for  human  mastery  over  things  but  only 
for  the  position  and  purse  of  the  professors.  For  this  reason  he 
rejected  the  syllogistics  of  Aristotle  as  totally  barren,  and  opposed 
authority  in  general,  which  is  wrongly  conceded  to  the  traditions 
of  antiquity.  On  the  river  of  time  it  is  likewise  the  lesser  weight 
which  floats  on  top  of  the  water,  and  so  it  is  exactly  the  lighter  and 
less  valuable  material  which  has  been  washed  up  while  the  heavier 
and  more  significant  has  gone  to  the  bottom.  The  works  of  an 
Aristotle  are  preserved,  while  those  of  a  Democritus  and  Empedo- 
cles  and  others  who  were  occupied  with  the  true  knowledge  of 
nature  have  been  lost.  The  great  significance  which  is  generally 
attributed  to  the  accomplishments  of  the  past  is  one  of  the  chief 
reasons  for  the  impotence  of  the  present. 

Lord  Bacon  conceived  the  idea  of  a  reformation  of  science 
as  a  whole,  and  in  later  years  he  liked  to  regard  it  as  "a  strange 
sort  of  fate"  that  although  he  "had  labored  for  the  sciences  more 
than  for  all  else,  yet  he  had  been  torn  away  to  business  matters  and 
a  public  life." 

A  certain  encyclopedic  current  in  those  times  need  not  surprise 
us.  In  the  comparatively  narrow  limits  of  the  science  of  those  days 
universal  combinations  of  the  whole  domain  do  not  yet  appear  as 
unsolvable  tasks.  Therefore  we  need  not  wonder  that  the  possessor 
of  that  proud  consciousness  of  his  own  calling  devoted  the  work 
of  the  Instanratio  magna  not  only  to  present  the  actual  condition 
of  knowledge  in  all  quarters  but  also  actually  to  blaze  a  new  path 
and  to  show  not  only  the  method  recommended  but  also  its  results. 

The  complete  work,  of  which  the  Novum  organon  is  only  one 
part,  has  remained,  it  is  true,  without  a  conclusion.  Even  the  title  of 
the  main  part  which  appeared  first,  "On  the  Dignity  and  Enhancement 
of  the  Sciences"  (De  dignitate  et  augment  is  scicntiarnm)  is  char- 
acteristic. Nevertheless  the  Novum  organon,  which  follows  as  the 
methodological  basis,  must  be  looked  upon  as  the  work  properly 
representing  Bacon's  philosophy.  It  is  not  the  universal  scholar 
and  his  encyclopedic  efifort  that  we  are  interested  in,  but  the  method- 
izer  and  the  impulses  towards  empiricism  that  he  originated. 

As  previously  indicated,  Bacon's  epistemology  is  of  far  greater 
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negative  than  positive  significance.  He  formulates  correctly  the 
contrast  between  the  Aristotelian  method  and  the  requirements  of 
a  genuine  increase  of  knowledge.  In  this  connection  he  gives  ex- 
pression strikingly  and  drastically  to  what  the  approach  of  the 
modern  era  had  made  perceptible  before  his  time  in  the  most 
diverse  quarters  and  to  what  Telesius  Cosenza  (1508-1588),  for  in- 
stance, whom  Bacon  valued  highly,  had  really  represented. 

Nevertheless  his  struggle  against  Aristotelian  logic  does  not  agree 
entirely  with  the  general  conflict  in  which  at  that  time  the  pro- 
gressive party  of  the  scholars  and  philosophers  engaged  against  the 
validity  of  that  authority.  Bacon  directed  his  attention  with  good 
effect  against  the  two  chief  failings  of  the  Stagirite.  He  explained 
as  unavailing  the  syllogistic  connection  of  thoughts  on  the  one  hand, 
and  on  the  other  the  explanation  of  nature  by  the  introduction  of 
the  concept  of  purpose.  The  kind  of  observation  which  took  pleas- 
ure in  searching  after  the  purposes  and  intentions  of  nature's  opera- 
tions he  compared  to  a  divinely  consecrated  virgin  who  does  not 
give  birth  to  a  child.  However,  he  thought  that  what  is  met  with 
in  Aristotle  as  so-called  induction  is  not  at  all  rational  as  true  induc- 
tion ;  that  it  refers  only  to  the  enumeration  of  cases  and  therefore 
may  be  found  in  the  crudest  beginnings. 

The  positive  part  of  the  Novum  organon  presents  the  several 
ways  in  which  according  to  Bacon's  idea  research  must  be  reformed 
in  order  to  obtain  results  scientifically.  And  yet  his  enumeration 
of  a  large  number  of  possible  situations  and  applications  of  analytical 
thought  is  itself  neither  methodic  nor  adequate.  The  cases  for  and 
against  the  combination  of  two  properties  or  phenomena  are  for 
instance  to  be  brought  together  in  order  to  be  able  to  pronounce 
judgment  for  or  against  the  affinity  (e.  g.,  of  light  and  warmth) 
according  to  the  overwhelming  accumulation  of  data.  If  one  can 
not  deny  that  the  wliole  systematization  is  able  to  exert  a  stimu- 
lating efifect  in  many  directions  yet  the  actual  result  is  almost 
nothing.  The  very  thing  that  is  most  important  in  the  strict  science 
of  to-day  is  not  even  taken  into  consideration.  That  there  can  be 
such  a  thing  as  an  experiment  possible  only  on  the  basis  of  genuine 
speculation  is  not  recognized  in  the  least. 

If  we  seek  a  reason  for  these  errors  we  are  confronted  with 
two  possibilities.  On  the  one  hand  there  is  e\en  yet  no  separate 
theory  of  inquiry  in  which  authoritative  schemata  for  the  intellectual 
function  would  be  proposed  in  such  a  way  as  to  be  recognized  by 
naturalists  as  adequate  and  useful,  and  by  logicians  as  rational  and 
systematic.     On  the  other  hand  the  assumption  is  most  widespread 
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among  the  positivists  that  such  a  theory  of  inquiry  could  not  ac- 
compHsh  anything  aside  from  the  quite  general  ideas  of  observation 
and  experiment.  It  is  not  possible,  they  say  with  some  reason,  to 
replace  the  practical  foresight  of  the  thinker  and  student  once  for 
all  by  a  collection  of  universal  applications  and  formulas.  Now 
those  who  proceed  from  this  hypothesis  will  find  the  errors  of  the 
positive  attempts  of  the  Novum  organon  quite  in  order.  They  will 
prophesy  a  like  failure  for  the  efiforts  of  every  one  who  to-day 
would  undertake  a  similar  task. 

But  now  it  will  be  urged  against  this  that  within  strict  science 
itself — although  in  the  garb  of  typical  instances — scientific  prin- 
ciples and  appHcations  of  the  most  general  interpretation  have  been 
laid  down,  and  that  it  only  requires  a  similar  genius  to  create  an 
adequate  and  useful  theory  of  inquiry  upon  the  basis  of  these  partly 
concealed  elements. 

It  is  true  that  but  few  instances  of  this  kind  were  at  Bacon's 
command,  and,  what  is  worse,  these  he  could  not  utilize  with  his 
type  of  mind  and  his  knowledge.  Since  he  had  not  the  slightest 
comprehension  of  the  role  and  scope  of  mathematics  in  generating 
knowledge  he  was  compelled  to  remain  behind  even  that  which  the 
first  Bacon  three  centuries  before  him  had  recognized  as  a  scientific 
necessity  and  had  applied  successfully.  In  this  defect  in  mathemat- 
ical and  mechanical  thought  the  man  who  presumed  to  point  out 
the  paths  of  the  future  by  his  own  method  completely  misunder- 
stood the  greatest  attainments  of  the  past.  He  ridiculed  as  a  mani- 
fest folly  the  Copernican  system  which  had  been  made  public  a  few 
decades  before  his  birth.  He  represented  the  falsest  notions  in 
mechanics,  and  even  ignored  Archimedes's  law  of  the  lever  at  the 
very  time  when  the  foundations  of  modern  dynamics  were  being 
laid  by  the  almost  contemporaneous  Galilei. 

But  what  Lord  Bacon  could  not  accomplish  and  what  no  one 
will  be  able  to  do  in  the  future  who  does  not  recognize  positively 
the  significant  part  played  by  mathematical  and  quantitatively  deter- 
mined calculations  and  who  does  not  regard  them  as  a  universally 
authoritative  principle,  was  the  discovery  of  the  true  scientific  prin- 
ciples and  the  most  efficient  means  of  extending  positive  and  fruit- 
ful knowledge.  He  also  lacked  the  slightest  conception  of  that 
kind  of  genuine  naturalistic  speculation  which  led  a  Galilei  to  rec- 
ognize the  law  of  falling  bodies,  and  without  which  observations 
and  experiments  would  not  be  able  to  accomplish  anything  of  im- 
portance. 

Just  those  anticipations  which  Bacon  rejected  are  in  a  certain 
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sense  the  first  and  most  powerful  means  by  which  the  understanding 
penetrates  the  secrets  of  nature  and  marks  out  the  direction  in 
which  the  decisive  questions  should  be  formulated,  and  wherever 
possible  to  have  them  answered  by  nature  itself  by  means  of  arti- 
ficially arranged  experiments.  The  best  part  of  the  theory  must  in 
most  cases  be  present  before  one  succeeds  in  presupposing  in  a  gen- 
eral way  facts  of  a  determining  kind.  Now  to  be  sure  mathematical 
thought  is  not  the  only  source,  though  it  is  the  most  original  source, 
of  all  genuine  anticipations.  Whoever  can  not  appreciate  this  basis 
of  a  safe  orientation  must  misunderstand  still  more  every  other 
class  of  intrinsically  authoritative  forces  of  cognition.  The  under- 
standing with  its  power  to  make  a  priori  determinations  must  re- 
main concealed  from  him  and  thus  it  is  easy  enough  to  explain 
why  the  Novum  organon  failed  in  its  positive  task.  Indeed  this 
explanation  presupposes  in  the  one  for  whom  it  is  intended  to  have 
any  weight  certain  ideas  of  the  content  of  strict  science  and  of  those 
intellectual  powers  by  which  it  has  actually  become  great. 

Our  account  of  the  causes  which  prevented  Bacon  from  attain- 
ing his  main  purpose  even  in  the  slightest  respect  is  confirmed  by 
the  recollection  especially  of  the  difference  between  him  and  the 
genius  of  the  same  name  who  preceded  him  by  three  centuries  in  a 
similar  attempt. 

Both  Bacons  took  their  point  of  departure  from  the  utter 
inaccessibility  of  what  science  there  was  and  inadequacy  of  the  pre- 
valent methods.  Both  led  discussions  on  the  obstactles  which  hin- 
dered more  perfect  knowledge.  Both  attempted  a  comprehensive 
encyclopedia  of  the  objects  of  knowledge  but  the  first  Bacon  was 
a  positive  thinker  along  mathematical  lines  who  attained  incon- 
testable results.  He  was  impelled  by  a  genuine  love  of  knowledge  ; 
vanity  and  ostentation  were  entirely  foreign  to  him.  The  practical 
results  of  this  method  can  not  be  disputed.  At  least  in  optics  and 
particularly  the  theory  of  refraction  he  made  decided  progress.  He 
also  discovered  the  combination  of  gunpowder  itself,  or  at  least  of 
something  similar  to  it,  as  well  as  the  application  of  such  an  ex- 
plosive substance  to  the  ejection  of  bodies  from  a  tube.  But  we 
can  not  bring  up  the  slightest  evidence  in  this  direction  with  regard 
to  the  second  Bacon.  He  did  not  succeed  in  making  a  single  dis- 
covery, nor  has  a  single  application  of  his  method  elsewhere  led  him 
to  any  attainment  worth  mentioning. 

Then  too  if  we  compare  the  relative  position  which  both  occu- 
pied to  the  centuries  in  which  they  lived  and  worked,  there  can  not 
be  the   slightest   doubt   to-day   that   that   lonesome   student   of   the 
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thirteenth  century  far  outshone  the  self-satisfied  chancellor  in  this 
point  also.  Even  those,  who,  like  Hallam,  the  English  historian 
and  expert  of  the  middle  ages,  value  the  second  Bacon  more  highly 
than  he  deserves  have  not  a  moment's  hesitancy  in  recognizing 
Roger  Bacon  as  the  first  author  of  his  century.  Now  no  one  to-day 
would  make  the  same  claim  for  the  second  Bacon,  and  yet  that 
estimation  of  his  predecessor  is  far  below  the  truth. 

Roger  Bacon  was  not  only  in  advance  of  his  own  century  but 
in  the  most  important  respect  far  beyond  the  entire  middle  ages, 
and  in  some  directions,  as  far  as  his  type  of  mind  is  concerned, 
he  even  stood  on  those  heights  which  every  era  possesses,  and  on 
which  in  all  ages  only  geniuses  of  the  first  rank  meet  and  under- 
stand each  other.  Hence  he  shared  in  that  which  towers  above  the 
middle  level  of  every  era  and  belongs  to  that  region  in  which  man- 
kind as  such,  and  not  merely  this  or  that  generation,  seeks  nobler 
and  truer  standards.  Whatever  pains  we  may  take  to  praise  the 
scientific  Lord  Chancellor  we  shall  not  be  able  to  win  for  him  so 
high  a  position.  We  must  be  satisfied  if  in  the  face  of  the  nature 
of  his  works,  which  we  are  now  fortunate  enough  to  be  able  to 
study  more  closely,  we  may  claim  for  him  a  certain  power  to  stimu- 
late to  empirical  methods.  Even  his  assault  upon  the  old  methods 
has  a  negative  value,  nor  can  we  refuse  him  the  credit  of  having 
systematically  and  extensively  classified  and  exposed  certain  ob- 
stacles and  absurdities  of  human  knowledge.  Yet  in  this  respect 
as  well  he  may  have  been  but  the  imitator  of  his  predecessor.  Still 
the  opinions  of  those  who  accuse  him  of  directly  borrowing  from 
the  manuscripts  of  the  first  Bacon,  and,  as  for  instance  Charles 
Forster,  have  even  printed  parallel  passages  side  by  side,  cannot 
be  considered  here.  It  is  known  that  others  also  have  stolen  from 
Roger  Bacon  without  giving  him  credit  and  have  even  honored  him 
by  making  literal  excerpts.  One  such  passage,  for  instance,  made 
a  deep  impression  on  Columbus  and  determined  his  decision  with- 
out the  future  discoverer  of  the  new  world  knowing  what  genius 
he  had,  so  to  speak,  come  into  contact,  and  from  what  century 
he  had  received  confirmation  of  his  views  with  regard  to  a  western 
passage. 

Roger  Bacon  stands  too  high,  and  Francis  Bacon  is  of  compara- 
tively too  little  significance  for  it  not  to  be  better  to  regard  the  loan 
question  in  this  case  as  pretty  subordinate,  and  to  save  the  time 
which  might  be  spent  in  exposing  plagiarisms  for  really  important 
theories  and  considerations. 

At  any  rate  the  second  Bacon  did  not  use  his  predecessor  to  the 
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best  advantage  in  the  most  important  point,  namely  with  respect 
to  mathematical  and  mechanical  modes  of  thought  and  the  corre- 
sponding basis  of  the  sciences.  A  skilful  borrower  who  would  have 
taken  up  the  matter  from  this  side  would  evidently  have  made 
himself  more  useful  to  the  world  than  the  second  Bacon  with  his 
Novum  organon,  the  alleged  instrument  of  science,  in  whose  con- 
struction unfortunately  the  finest  instrument  and  most  powerful 
medium  of  knowledge  which  the  human  mind  possesses  remained 
unconsidered.  Nevertheless  the  Baron  of  Verulam  would  fain  have 
lifted  the  scientific  world  off  its  hinges  without  knowing  the  law  of 
the  lever. 
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BY  ALFRED  H.   LLOYD. 

HISTORY  works  many  wonders  ;  none,  however,  more  striking 
than  that,  again  and  again  exemphfied,  of  the  discovery,  resur- 
rection, and  transfiguration  of  the  forerunner.  Doubtless,  some 
day,  when  America  shall  at  last  have  produced  her  great  philos- 
ophers, a  real  and  really  dramatic  history  of  American  philosophy 
will  come  to  be  written  and  the  relatively  small  and  insignificant 
thinkers  of  past  and  present,  although  perhaps  long  forgotten  and 
never  greatly  celebrated,  may  become  immortal  as  forerunners. 
Think  what  Socrates,  Plato  and  Aristotle  did  for  the  historic  line 
of  the  pre-Socratic  philosophers  beginning  with  Thales  or — pos- 
sibly not  so  remarkably — what  Kant  and  Hegel  did  for  their  fore- 
runners beginning  with  Descartes.  And,  to  come  to  the  subject  of 
this  essay,  think  what  Lord  r»acon  of  the  seventeenth  century  and 
the  natural  science  whose  method  he  has  had  the  fame  of  first 
clearly  formulating,  did  for  Roger  Bacon  of  the  thirteenth.  Can 
it  be  that  resurrection  rather  than  burial  is  a  law  of  history? 

But  there  is,  of  course,  a  dififerent  side  to  the  whole  matter, 
not  necessarily  Mattering  to  him  or  those  who  have  followed.  In 
the  history  of  philosophy,  as  in  all  history,  any  day  or  generation 
is  constantly  being  found  to  have,  or  at  least  to  seem  to  have, 
plagiarized  from  the  past.  The  forerunner,  when  brought  to  life 
and  justified  by  some  later  thinker,  often  proves  to  be,  not  the  de- 
pendent or  subject,  but  the  master,  even  robbing  the  later  and 
widely  reputed  prophet  of  his  glory.  Dr.  Jacoby,^  of  the  University 
of  (ireifswald,  lecturing  in  America  a  year  ago,  found  most  if 
not  all  of  Bergson  in  Schopenhauer  and  with  a  skill  not  less  success- 

^  See  also  Giintlier  Jacoby,   "Henri   Bergson,   Pragmatism  and   Schopen- 
hauer," The  Monist,  Oct,  1912. 
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fill  and  scholarly  performed  certain  other  similar  feats  that  all  but 
turned  familiar  history  topsy-turvy,  making  a  supposedly  dead  and 
ghostly  past  not  merely  real  and  alive  but  even  more  real,  more 
vital  or  at  least  more  original,  than  the  present.  Perhaps  Greifs- 
wald  was  unwilling  that  any  good  thing  should  rise  from  the 
fermentations  of  Paris,  but.  again  to  come  to  the  subject  of  this 
essay,  of  the  two  Bacons  it  has  been  said  more  than  once,  not  only 
that  the  earlier  friar  was  possessed  of  more  insight  and  originality 
than  the  later  lord,  but  also  that,  while  the  lord  doubtless  got  his 
name  without  benefit  of  the  friar,  he  nevertheless  quietly  appro- 
priated many  of  the  other  sources  of  his  reputation  from  his  more 
brilliant  as  well  as  more  pious  forerunner.  As  to  the  truth  of  this 
charge  it  must  always  remain  at  least  a  puzzle  why  there  should 
be  so  many  striking  and  often  almost  verbal  similarities  between 
the  doctrines  of  the  two  men  ;  for  example  between  their  protests 
against  the  authority  of  the  past,  of  medievalism  generally  and  of 
the  medieval  Aristotelianism.  between  the  four  idols,  or  idola,  of 
the  one  and  the  four  oifcndiciila  of  the  other;  and.  not  to  lengthen 
the  list  here,  between  the  prophecy  that  Francis  made  of  such 
modern  wonders  as  flying-machines,  carriages  not  drawn  by  beasts, 
telephones  and  submarines  and  that  of  the  same  things  proclaimed 
by  Roger  more  than  four  hundred  years  earlier.  Perhaps  by  sur- 
reptitiously introducing  all  those  surprising  acrostics  Francis  Bacon 
did  not  manage  to  have  written  Shakespeare,  but  he  does  seem  to 
have  been  busily  writing  on  passages  in  the  Opera  of  Roger  Bacon 
prenatally  by  several  hundred  years.  In  any  case,  while  resurrec- 
tion may  be  one  of  the  laws  of  history,  the  later  day  restoring  the 
earlier,  it  does  seem  also  as  if  at  least  sometimes  the  past,  hearing 
the  great  trumpet-call,  rose  up  to  the  serious  if  not  fatal  undoing 
even  of  long  following  generations. 

Still,  not  on  the  relative  greatness  or  originality  of  the  two 
Bacons  and  their  different  times  must  I  hold  my  attention  or  my 
readers'.  Whichever  man  one  decide  to  make  the  support  of  the 
other,  be  Roger  Bacon  the  great  genius  or  only  the  fortunate  fore- 
runner, there  is  good  reason  for  the  present  interest  in  him.  and  my 
particular  contribution  to  that  interest  has  to  do  primarily  with  his 
philosophy.  Of  his  philosophy,  then,  I  shall  speak  under  three 
heads  :  metaphysics  :  methodology  :  moral  philosophy. 

The  metaphysics  is  notable  in  at  least  three  respects.  In  the 
first  place,  his  substance  is  no  mere  stuff  or  material,  whether  phys- 
ical or  spiritual,  of  which  things  are  made  by  being  given  some 
form,  say  the  form  of  stone  or  tree  or  the  image  of  God.     It  is  no 
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mere  clay,  in  itself  aimless  and  lifeless,  in  the  potter's  hands.  Mere 
material  can  be  no  more  substantial  than  mere  form.  In  other 
words  substance,  real  substance,  can  lie  only  in  the  union  of  material 
and  form.  So,  as  I  would  submit,  does  the  always  far-seeing  friar 
say.  only  in  the  rather  inadequate  language  of  his  time,  that  sub- 
stance is  essentially  dynamic  or  active  in  its  own  right  or  nature, 
inhering  not  in  the  material  nor  in  the  idea  or  form,  but  in  the 
process  by  which  material  takes  form  or  form  expresses  itself 
materially  or,  c[uite  generally,  by  which  universal  and  particular, 
being  inseparable,  work  in  and  through  each  other.  His  was  thus 
more  a  genuinclx  Aristotelian  or  even  a  Leibnitzian  idea  of  sub- 
stance than  a  scholastic  or.  to  say  the  least,  than  a  medievally  ortho- 
dox one.  I  have  added  the  alternative,  because  in  the  doctrine  of 
substance,  as  well  as  in  many  other  doctrines,  Roger  Bacon's  phi- 
losophy is  an  emphatic  reminder  that  the  Middle  Ages  were  not 
so  blind  nor  so  Ijound  as  they  have  often  appeared  to  be  to  the 
casual  view,  and  in  general  I  wonder  if,  instead  of  feeling  surprise 
that  in  men  and  in  ideas  the  thirteenth  century  was  often  alive  with 
what  was  "ahead  of  its  times,"  as  the  phrase  runs,  one  should  not 
rather  expect  to  find  in  a  civilization  that  did  finally  outgrow  itself 
living  and  notable  evidences  of  the  coming  change. 

But.  for  the  second  important  aspect  of  the  metaphysics,  quite 
consistently  with  his  idea  of  substance  Bacon  holds  that  mere 
material  can  have  no  integrity  of  its  own.  There  can  be  no  single 
something,  that  is,  no  material  one,  no  one  stufif,  behind  all  things  ; 
a  denial,  I  think,  that  is  directed  quite  as  strongly  against  any 
oneness  or  singleness  or  say  any  homogeneity  in  the  spiritual  as  in 
the  physical  realm ;  for  in  his  vigorous  antipantheism  Bacon  shows 
himself  opposed  both  to  materialism  and  to  monism  as  explanation 
of  the  spiritual  world.  In  fact  he  seems  to  me  to  be  here  a  very 
true  follower  of  St.  Francis  himself  in  that  in  his  feeling  or  vision, 
if  not  in  any  of  his  definite  statements,  he  is  become  virtually  in- 
different to  the  differences  of  the  traditional  dualism.  For  him, 
integrity  no  longer  dwelling  in  the  mere  stuff  of  things,  what  does  it 
signify  whether  things  belong  materially  to  one  realm  or  the  other? 
Spiritually  or  physically  the  material  of  things  is  plural,  not  singu- 
lar ;  many,  not  one.  Quantae  res,  tantae  materiae.  A  harder  and 
more  destructive  blow  to  the  dualist's  traditional  stuffs,  merely 
of  which  individuals  are  made,  would  be  difficult  to  conceive. 

And,  thirdly.  Bacon  the  metaphysician,  regarding  substance 
as  in  the  union  of  material  and  form  and  insisting  that  no  mere 
material  can  have  any  luiity,  proceeds  to  a  very  logical  conclusion, 
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namely,  to  the  assertion  of  the  prior  reahty  of  individuals  in  the 
world.  Universals  have  no  real  existence.  Whatever  claim  uni- 
versals  may  have  to  recognition  can  lie  only  in  the  resemblances 
of  individuals.  Our  metaphysician  was  thus  nominalistic,  and  in 
his  nominalism,  however  uncertain  and  inarticulate  it  may  seem 
when  compared  with  that  of  the  fifteenth  and  sixteenth  centuries, 
we  have  one  more  evidence  of  his  timely  originality  and  precocity 
and  a  door,  set  well  ajar,  by  which  we  may  pass  from  his  meta- 
physics to  his  methodology.  With  the  subordination  of  the  one 
to  the  many,  of  universals  to  individuals,  appear  appreciation  and 
advocacy,  theoretical  and  practical,  of  induction  and  experiment. 
Others  must  tell  how  much  or  how  little  was  actually  accom- 
plished through  these  methods.  I  am  to  consider  here  only  Roger 
Bacon's  sense  for  method,  and  in  using  this  phrase  *!  mean  to 
indicate  in  a  rough  way  to  what  extent  he  may  be  called  a  methodol- 
ogist. 

In  any  reflections  on  Bacon's  sense  for  method  one  needs  to 
give  very  special  regard  to  the  times  in  which  Bacon  lived.  The 
sophistication  that  underlies  any  adequate  appreciation  of  method 
as  method,  any  clearly  conscious  and  well-controlled  adaptation 
of  means  to  end,  can  hardly  be  said  to  have  constituted  a  con- 
spicuous and  pronounced  factor  in  the  atmosphere  of  the  thirteenth 
century.  Nor  in  the  cause  of  the  natural  genius  and  timely  pre- 
cocity of  that  century  do  we  need  to  look  for  such  mature  sophisti- 
cation. Neither  church  nor  state,  neither  industry  nor  social  life 
had  reached  the  deliberation  and  finesse  which  that  would  demand. 
Machiavelli  or  at  least  Machiavellism — for  there  may  be  some 
physiologist  near  at  hand — was  still  three  centuries  unborn.  Jesuitry 
was  no  older.  Industrial  organization  and  social  custom  were  wait- 
ing— not  yet  very  restlessly — for  the  Renaissance  to  make  them, 
first  humanistically  awake,  self-conscious,  zestful,  and  then,  as  man, 
conscious  of  his  own  worth,  should  come  to  demand  liberation  from 
all  confusion  and  entanglement  with  the  machinery,  the  mere  instru- 
ments and  methods,  of  life,  even  rationalistic,  resorting,  as  he 
finally  did  to  reason  and  nature  that  he  might  escape  the  constraint 
of  his  own  institutions.  Chemistry  was  only  alchemy.  Astronomy 
was  astrology.  The  ritual  of  religion  was  exorcistic.  All  of  which 
is  to  say,  I  think,  that  in  general  the  method  or  the  formal  organi- 
zation by  which  a  society  trains  or  educates  its  members  to  a  sense 
of  method  was  not  yet  abstracted  and  dehumanized.  In  every  depart- 
ment of  life  society  was  organized  in  the  spirit  of  militarism  that 
directly  exploited  men,  their  physical  strength,  their  personal  hopes 
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and  fears,  their  wants,  their  habits,  their  immediate  attitudes  and 
ideas,  for  all  the  interests  and  purposes  of  life.  Human  life, 
physical,  mental  and  spiritual,  was  still  both  end  and  means.  Of 
course  for  man  thus  to  be  using  his  own  nature,  all  its  various 
forces  and  resources,  for  development  of  himself,  was  to  be  ex- 
hibiting an  inefficiency — suggestive  almost  of  the  futility  of  trying 
to  lift  oneself  by  one's  boot-straps — that  must  even  provoke  a 
smile  in  these  very  modern  days  of  efficiency,  but  whether  in 
physical  or  in  mental  activities,  that  military  way  of  exploiting 
human  nature,  of  treating  it  as  both  end  and  means,  had  at  least 
the  value  of  being  educative.  Just  by  being  treated  in  his  own 
person  as  a  corporate  part  of  the  method  and  machinery  of  life, 
man  acquired,  let  me  say,  as  the  natural  outcome  of  his  discipline, 
the  powei*  of  himself  at  once  freely  and  in  our  modern  sense 
efficiently  using  method  and  machinery.  He  was  educated  to  use 
for  his  own  purposes  forces  and  resources  that  were  natural  rather 
than  human,  objective  rather  than  subjective,  mechanical  and  phys- 
ical rather  than  military  and  human.  He  was  made  no  longer  a 
soldier,  but  a  mechanic ;  no  longer  a  compliant  believer,  but  a 
logical  thinker ;  no  longer  a  mere  slavish  ritualist  in  any  field,  but 
an  investigator  and  experimenter.  And  so,  if  the  Renaissance  be 
noteworthy  as  peculiarly  the  transition  period  of  such  a  develop- 
ment, Roger  Bacon's  century  can  hardly  be  expected  to  have  pro- 
duced more  than  a  prophet  of  it.  His  own  sense  for  method  was 
indeed  no  uncertain  sign  of  what  was  to  come,  but  such  ideas 
as  he  had  are  not  worked  out  in  those  details  that  insure  effective- 
ness. He,  or  his  methodology,  such  as  it  was,  only  shows  that  the 
education  of  the  medieval  organization  of  society  was  beginning 
to  produce  substantial  results. 

Perhaps  it  is  far-fetched  to  attach  any  great  importance  to  the 
fact  that  Bacon  belonged  to  one  of  those  orders  that  must  always 
be  thought  of  as  valuable  forerunners  of  Protestantism  and  that 
in  this  character  showed  a  strong  disposition,  by  using  the  church 
and  its  officers  rather  than  being  used  by  them,  to  turn  the  exist- 
ing organization  of  life  into  an  external  means  to  life  instead  of 
continuing  to  confuse  it  with  the  end  of  life.  Also  it  may  be 
unwise  even  to  make  much  of  Bacon's  English  extraction.  Some 
importance,  however,  must  belong  both  to  the  Franciscan  connec- 
tion and  the  English  extraction,  although  without  them  a  man 
very  much  like  our  English  Franciscan  must  soon  have  appeared. 
The  medieval  system  had  already  passed  the  era  of  its  greatest 
formal  successes  and  for  any  system  this  era  must  soon  be  followed 
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by  the  change,  already  indicated  here,  but  now  somewhat  differently 
described,  from  the  system's  institutional  and  dogmatic  period  to 
its  instrumental  and  experimental  period.  Of  just  this  change 
Bacon's  methodology  is  a  sign  or,  if  the  metaphor  be  not  too  violent, 
an  alembic ;  and  with  it,  as  must  now  be  pointed  out  carefully,  there 
came  also  the  generalization  or  the  opening  of  the  view  that  the 
experimental  use  of  anything  in  distinction  from  a  use  so  self- 
centered  as  hardly  to  constitute  use  at  all,  or  that  induction,  in 
distinction  from  deduction,  must  always  bring.  Deduction,  for 
example,  is  naturally  committed  to  some  fixed  and  special  system 
or  law  ;  it  is  monarchical  and  institutional.  But  induction  is  bound 
only  to  a  general  lawfulness,  to  an  open  principle  of  law  in  things, 
being  democratic  and   experimental. 

But  now  I  would  go  even  further  than  suggesting  as  above  I 
have  suggested,  that  Bacon's  appreciation  of  experiment  and  induc- 
tion were  products  of  the  medieval  system  and  its  educative  in- 
fluences. On  one  factor  of  method,  as  he  conceived  it,  I  have  not 
yet  touched.  To  induction  and  experiment  Bacon  added  mathe- 
matics, in  his  appreciation  of  this  far  excelling  his  follower  of  the 
same  name  and  possibly  excelling,  too,  even  his  own  appreciation 
of  experiment  and  induction.  Was  the  sense  for  mathematics  also 
in  the  atmosphere  of  his  century?  Was  it  also  an  outcome  of  the 
medieval  organization  of  society?  I  have  to  believe  that  it  was. 
Possibly,  from  what  has  been  said  already  the  grounds  of  this 
belief  will  be  easily  surmised,  but  mathematics  or  mathematicalism 
seems  to  me  very  like  a  liberated  legalism  or  institutionalism.  It  is 
a  spiritualized  and  dehumanized,  a  universalized  and  objectified 
legalism.  Thus,  again,  the  spirit  of  legalism  with  its  tests  of  formal 
consistency  belongs  to  mathematics  in  the  very  highest  degree,  but 
in  mathematics  that  spirit  has  been  freed,  first,  from  any  one  given 
system  or  regime,  the  "given"  in  any  instance  always  having  the 
character  of  only  one  among  indefinite  other  hypotheses,  and,  sec- 
ond, from  human  interest  and  bias,  qualitative  differences  being 
lost  in  homogeneity  and  valuations  being  all  quantitative  and  being 
controlled  by  standardized  methods  and  instruments.  An  institu- 
tional life,  then,  like  that  of  the  medieval  church  and  state,  as  it 
passed  from  an  institutional  to  an  experimental  and  instrumental 
character,  was  bound  to  produce,  at  least  among  the  more  respon- 
sive and  appreciative  members  of  its  personnel,  not  merely  the  wider 
view  of  experiment  and  induction,  but  also  the  freedom  of  the 
mathematical  way  of  reasoning;  and  Roger  Bacon,  at  once  Eng- 
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lishman  and  Franciscan,  was  certainly  one  of  the  most  responsive 
and  appreciative  spirits  of  his  time. 

For  the  rest,  it  is  important  to  keep  in  mind  that,  hke  all  else 
in  his  philosophy,  Bacon's  sense  for  science  and  its  method  wsls 
more  vision  than  clear  and  full  understanding.  He  saw  much 
afar  off,  but,  as  said  here  already,  in  formulating  the  details  of  what 
he  saw  and  in  effective  and  productive  application  he  was  lacking. 
A  significant  side-light  on  his  methodology  is  afforded  by  his 
sensitiveness  to  the  deficiencies  in  the  scholarship  of  his  time.  Not 
only  in  the  sciences  would  he  have  a  methodical  study  of  nature, 
but  also  in  the  humanities,  notably  in  the  languages  and  literatures, 
he  would  have  men  go  carefully  and  methodically  to  the  sources 
instead  of  using  most  untrustworthy  translations  then  still  in  vogue. 
In  his  methodology,  finally,  Bacon  was  a  thinker  or  seer  beyond 
his  times  or  beyond  what  appears  as  the  vogue  or  the  surface  of 
them.  A  stick,  however,  drawn  from  the  water,  must  still  drip, 
and  in  view  of  this  truth,  interesting  and  fascinating  to  the  observer 
in  many  ways,  it  is  refreshing  and  reassuring  to  find  that  with  all 
his  anticipations  of  the  modern  standpoint  Bacon  was  still  of  his 
own  century,  not  now  because  every  century  of  a  growing  civili- 
zation must  have  its  prophets  and  forerunners,  but  because  he 
actually  mingled  the  magic  of  his  day  with  his  method,  the  blind 
and  extravagant  expectation  with  his  rationalism.  The  languages, 
notably  Hebrew,  were  to  be  mastered  in  a  few  days ;  the  sciences 
in  a  few  weeks.  The  Berlitz  Method  for  the  languages,  "while  you 
wait,"  and  Steele's  Physics  in  Fourteen  Weeks, — if  I  have  the  title 
right, — are  but  a  far  cry  from  Roger's  splendid  dreams. 

Thirdly  and  lastly,  there  is  the  moral  philosophy  to  be  con- 
sidered. In  this,  as  might  be  expected,  progressivism  being  always 
peculiarly  reluctant  in  matters  of  religion  and  morality.  Bacon  is 
disappointing.  At  least  he  is  disappointing  at  first  sight.  Thus 
for  him  moral  philosophy  is  neither  more  nor  less  than  theology. 
Science  and  reason  are  handmaids  of  the  church.  Although  such 
empirical  generalizations  as  he  makes  in  the  field  of  morals  are 
often  interesting  and  show  perhaps  more  than  ordinary  insight, 
ecclesiastical  tradition  appears  as  a  strong  bias  in  them  all.  So, 
whatever  be  true  of  Bacon  the  metaphysician  and  methodologist, 
Bacon  the  moral  philosopher  seems  more  the  medieval  friar  than 
the  seer  and  thinker.  But  he  is  indeed  a  poor  friar  who  is  not 
more  than  his  gown,  and  Bacon  proves  to  be  in  reality  much  more 
even  in  his  moral  philosophy,  Thus  for  him  moral  philosophy  or 
theology  is  no  discipline  by  itself,  aloof  and  wholly  independent ; 
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it  is  neither  more  nor  less  than  the  crowning  science.  The  term 
"sacred"  he  applies  not  merely  to  theology  but  to  other  sciences, 
like  geography  and  geometry,  and  with  a  meaning  that  no  ordinary 
theologian  of  his  time  could  ever  intend.  Science  and  reason  are 
for  him  truly  handmaids  of  the  church,  but  he  is  also  at  least  near 
to  regarding  them  as  in  a  necessary  attendance  upon  the  church 
and  its  faith,  and,  plainly,  if  indispensable  to  the  church,  they  have 
a  certain  independence.  Indeed  Bacon  sometimes  concedes  to  them 
a  worth  quite  their  own.  "We  have  now  considered,"  he  says,  at 
the  beginning  of  the  Opus  majus,  "philology,  mathematics  and  ex- 
perimental science  and  have  observed  both"  their  intrinsic  impor- 
tance and  their  value  to  the  church."  With  this  introduction  he 
proceeds  to  his  moral  philosophy  or  theology,  which,  as  turns  out, 
he  would  have  based  on  a  synthesis — marvelous  to  contemplate  and 
showing  the  friar  in  a  large  role  and  in  danger,  too,  of  an  un- 
christian if  not  unholy  enthusiasm — of  the  Mosaic  law,  Christian 
revelation,  pagan  philosophy,  and  natural  science.  Frequently  he 
quotes  Aristotle,  Plato,  Cicero  and  Seneca. 

So,  after  all,  Roger  Bacon,  the  forerunner  and  seer,  was  by  no 
means  altogether  lacking  in  his  moral  philosophy. 

In  closing,  I  would  say  of  Bacon's  doctrines  at  large,  of  his 
life  and  thought  as  a  whole,  that  such  a  man  of  genuine  vision  and 
enthusiasm,  a  man  not  too  successful  in  understanding  himself  and 
in  formulating  his  ideas  for  others,  has  an  importance  that  in  our 
own  time  may  easily  be  underestimated.  Also,  after  finding  him 
and  getting  knowledge  of  him,  historians  must  gain  new  interest 
and  confidence  in  their  studies  from  the  fact  that  the  clear  seeing, 
the  rationalism  and  the  mechanicalism,  the  experimental  science 
and  the  mathematics  of  the  seventeenth  and  eighteenth  centuries, 
not  to  speak  of  later  times  and  standpoints,  had  such  a  worthy 
forerunner  as  early  as  the  thirteenth.  Without  such  prophets  as 
Bacon,  without  such  men.  able  to  distill  the  future  from  the  past, 
history  would  surely  be  a   dull  and   futile  science. 


ROGER  BACON  AS  A  SCIENTIST. 

BY   KARL  E.   GUTHE. 

IN  the  history  of  science  of  the  thirteenth  century  two  command- 
ing figures  stand  out  among  all  the  natural  philosophers  of  their 
time,  Albrecht  von  Bollstaedt  and  Roger  Bacon.  Both  have  been 
highly  praised  as  great  men,  and  both  have  been  sneered  at  as 
charlatans.  Certainly  neither  of  them  had  a  high  opinion  of  the 
other.  Nothing  appears  to  be  more  difficult  than  to  decide  upon 
the  characteristics  of  a  great  scientist.  In  his  book  entitled  Grosse 
Manner  Ostwald  selected  only  investigators  who  had  made  some 
remarkable  discovery  as  examples  of  this  type.  But  to  measure  all 
men  by  such  a  single  standard  as  Ostwald's  appears  to  me  unjust 
and  wholly  onesided.  I  would  rather  call  each  of  Ostwald's  heroes 
a  scientific  genius  and  not  restrict  the  class  of  great  men  so  as  to 
shut  out  any  one  who  in  one  way  or  another  has  had  a  profound 
influence  upon  the  progress  of  civilization. 

Roger  Bacon  cannot  be  credited  with  a  single  epoch-making 
discovery,  and  yet  he  deserves  to  be  called  a  great  man.  He  is  one 
of  those  rare  scholars  who  combine  with  a  remarkably  extensive 
knowledge  and  with  an  admiration  for  the  majesty  and  mystery  of 
this  world  a  powerful  conviction  that  a  certain  unity  underlies  the 
various  phenomena  in  nature  and  that  all  sciences — in  their  widest 
sense  —  are  dependent  upon  one  another.  Such  men  attempt  to 
rise  above  mere  details,  to  view  the  world  as  a  whole,  and  then 
present  in  bold  outlines  a  picture  of  the  Cosmos  as  they  see  it.  In 
many  cases  their  efiforts  result  in  the  production  of  a  mere  cosmic 
encyclopedia,  but  for  really  great  thinkers  the  world  of  observation 
blends  with  the  world  which  they  build  up  in  their  imagination  to 
a  unified  picture,  though  possibly  distorted  and  unreal  when  viewed 
by  later  generations. 

We  seem  to  be  unable  to  get  at  any  one  time  a  complete  view 
of  this  world  ;  in  fact  our  view  is  constantly  changing,  and  every 
attempt  to  chain  down  the  Cosmos  has  been  unsuccessful.     In  this 
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respect  Roger  Bacon  achieved  no  more  than  others  have  before  or 
after  him.  His  works,  Hke  all  similar  attempts,  should  be  entitled 
"Facts  and  Fancies."  In  view  of  the  meager  equipment  of  facts 
which  the  scientific  world  possessed  at  that  time,  fancies  play 
an  important  role  in  Bacon's  treatises.  As  a  source  of  scientific 
information  his  writings  are  of  little  value,  but  as  human  documents 
describing  the  knowledge,  beliefs  and  superstitions  then  existing, 
and  showing  the  attitude  of  scholars  towards  scientific  questions, 
they  are  of  absorbing  interest. 

Man  has  not  changed  appreciably  in  700  years.  Much  as  we 
now  discuss  the  value  or  uselessness  of  certain  disciplines,  so  did 
men  in  Bacon's  time.  Just  as  at  present  we  often  consider  any  one 
an  ignoramus  who  happens  to  disagree  with  us,  and  declare  another 
a  profound  scholar  whose  views  coincide  with  ours,  so  Bacon,  who 
was  a  little  more  outspoken  than  is  considered  proper  for  a  twen- 
tieth century  professor,  considered  only  one  mental  attitude  towards 
important  philosophic  questions  to  be  correct ;  and  this  indeed  is 
the  attitude  which  in  the  present  scientific  age  is  shared  by  many  of 
us.  Therefore  we  are  liable  to  overestimate  Bacon's  importance 
in  the  history  of  science.  He  was  not  generally  considered  a  great 
man  in  his  own  age  and  for  some  centuries  afterwards,  when  the 
methods  for  searching  after  truth  were  different. 

How  was  it  possible  that  a  man  like  Roger  Bacon  could  arise 
in  the  thirteenth  century?  How  could  he  have  shaped  for  himself 
a  world  picture  so  different  from  that  taught  in  the  powerful  Uni- 
versity of  Paris?  I  do  not  believe  that  even  a  master  mind,  such 
as  he  doubtless  was,  can  create  a  great  thought  or  state  a  funda- 
mental truth  without  considerable  preliminary  work  and  study  on 
the  part  of  some  predecessors  who  have  at  least  felt  it,  though 
unable  to  express  it  as  clearly.  Indeed,  Roger  Bacon  seems  to  me 
to  be  the  product  of  a  perfectly  definite  movement  and — unfortu- 
nately for  science — its  last  great  exponent  for  the  time  being. 

It  was  not  until  shortly  before  Bacon's  time  that  Europe  be- 
came acquainted  with  zVrabian  scholarship  which  itself  was  a 
product  of  the  cultures  of  Greece  and  India.  While  the  Arabs 
preserved  and  taught  Greek  philosophy,  they  were  mainly  inter- 
ested in  the  purely  scientific  results  of  Greek  scholarship  and  laid 
special  emphasis  upon  the  development  of  the  mathematical  sci- 
ences. 

It  seems  that  a  revival  of  mathematics  occurred  first  in  Eng- 
land. Adelhard  of  Bath  who  had  traveled  among  the  Arabs  for 
purposes  of  study,  translated  upon  his  return  to  England  in  1130 
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the  Elements  of  Euclid ;  Jean  of  Holywood  wrote  a  book  on  arith- 
metic, and  Robert  Gross-tete,  later  bishop  of  Lincoln,  was  greatly 
interested  in  mathematics  and  the  sciences.  So  was  Adam  de 
Marisco.  The  last  two,  Roger's  teachers  of  whose  learning  he 
speaks  always  with  the  greatest  respect,  must  have  been  powerful 
and  original  minds  and  must  have  made  a  lasting  impression  upon 
the  younger  scholar. 

Bacon  was  thus  a  product  of  a  school  of  mathematics  and 
formed  his  world  picture  accordingly.  While  he  acknowledges 
the  value  of  the  languages — namely  in  order  to  avoid  mistransla- 
tions— he  says  of  mathematics:  "He  who  knows  not  mathematics 
cannot  know  any  other  science ;  what  is  more,  he  cannot  discover 
his  own  ignorance  or  find  its  proper  remedies.  So  it  is  that  the 
knowledge  of  this  science  prepares  the  mind  and  elevates  it  to  a 
well  authenticated  knowledge  of  all  things."^ 

This  statement  which  seems  highly  appropriate  as  applied  to 
physical  sciences,  refers,  however,  not  only  to  the  sciences  proper, 
but  to  theology  as  well,  as  he  explains  at  length  in  his  Opus  tertium : 
"Without  mathematics  we  can  not  fix  the  dates  of  sacred  history 
nor  can  we  see  the  true  relations  between  celestial  and  mundane 
occurrences."-  Without  geometry  we  cannot  get  a  clear  idea  of 
the  shape  of  Noah's  ark,  or  of  the  tabernacle.  Without  arithmetic 
we  cannot  understand  the  symbolic  meaning  of  the  Trinity.  Since 
at  his  time  mathematics  included  also  the  science  of  music,  he  adds 
as  further  argument,  that  without  music  we  know  nothing  about 
hymns  and  invocations  of  spirits.  A  large  portion  of  the  Opus 
tertium  is  devoted  to  a  discussion  of  the  beneficial  and  elevating 
influence  of  music  and  rhythmical  art.  It  may  appear  peculiar 
that  Bacon  places  so  much  emphasis  upon  what  might  now  be  con- 
sidered as  trivial ;  but  it  should  be  remembered  that  these  very 
things  frequently  formed  the  subject  of  highly  learned  disputations 
among  Bacon's  colleagues. 

This  man,  so  strongly  convinced  that  mathematics  forms  the 
very  foundation  of  all  knowledge,  went  to  Paris  for  further  study ; 
and  what  did  he  find?     The  far  famed  illustrious  teachers  of  that 

^  Opus  majus,  pars  IV  ("Mathematicae  in  divinis  utilitas,"  distinctio 
prima,  ch.  I)  :  "Quoniam  qui  ignorat  earn  non  potest  scire  caeteras  scientias 
nee  res  hujus  mundi,  ut  probabo.  Et,  quod  pejus  est,  homines  eam  ignorantes 
non  percipiunt  suam  ignorantiam,  et  ideo  remedium  non  quaerunt.  Ac  per 
contrarium  hujus  scientiae  notitia  praeparat  animum  et  elevat  ad  omnium 
certificatam  cognitionem." 

"  Opus  tertium,  ch.  XI :  "Nam  planum  est  quod  sine  mathematica  non  pos- 
sunt  sciri  coelestia :  et  coelestia  sunt  causae  rerum  inferiorum,  et  causata  non 
possunt  sciri  sine  causis  suis." 
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time — Albertus  Magnus,  Thomas  Aquinas  and  others — were  inter- 
ested in  entirely  different  things.  In  Roger's  estimation  they  could 
not  compare  with  his  former  teachers  who  according  to  him  were 
perfect  in  divine  and  human  wisdom.  The  shortcomings  of  the 
Parisians  he  could  easily  explain  by  asserting:  "The  neglect  of 
mathematics  for  thirty  or  forty  years  has  nearly  destroyed  the  en- 
tire study  of  Latin  Christendom."^ 

In  'disgust  he  turns  away  from  his  unsympathetic  colleagues. 
He  speaks  in  praise  of  only  one  person,  and  him  indeed  he  calls  a 
perfect  mathematician.  This  man  was  a  Picard  by  the  name  of  Peter 
de  Maharncuria.  For  many  years  historians  have  tried  to  identify 
him ;  Charles  has  shown  him  to  be  no  other  then  Peter  Peregrinus, 
the  well-known  writer  of  a  letter  on  terrestrial  magnetism  and  the 
compass.*  This  scholar  was  not  a  teacher  in  Paris,  but  an  inde- 
pendent investigator,  and  apparently  little  known. 

A  man  like  Bacon  would  certainly  be  much  interested  in  phys- 
ical problems,  and  indeed  he  found  great  pleasure  in  the  study  of 
light  which  subject  was  at  that  time  restricted  to  geometrical  optics. 
In  this  field  also  he  finds  nothing  in  Paris.  Twice  there  had  been 
lectures  in  Oxford  on  light,  but  not  once  in  Paris.  Listen  to  his 
complaints  about  the  conditions  in  the  latter  institution.  "The  man 
who  pretends  to  be  an  authority  in  optics,  knows  nothing  about 
its  value,  as  clearly  appears  from  his  books;  because  neither,  has 
he  written  a  treatise  on  this  subject — and  he  would  have  done  so, 
had  he  had  the  knowledge — nor  has  he  said  anything  about  it  in 
other  books."  And  then  in  his  characteristic  manner  he  closes 
with  the  words,  "and  therefor  he  cannot  know  any  thing  about 
philosophy."^ 

It  is  difficult  to  describe  the  peculiar  charm  which  we  find  in 
the  study  of  Bacon's  works.  We  modern  scientists  are  so  accus- 
tomed— and  I  believe  properly  so — to  eliminate  our  own  personality 
from  our  work,  that  our  world  has  become  one  without  feeling, 
that  it  speaks  to  us  only  through  experimental  facts.  In  Bacon's 
writings  it  is  all  so  different.     Those  old  scientists  took  no  interest 

'  Optis  majiis,  pars  IV,  ch.  I :  "Et  harum  scientiarum  porta  et  clavis  est 
mathematica. — Cujus  negligentia  jam  per  triginta  vel  quadraginta  annos  de- 
struxit  totum  studium  Latinorum." 

*A  full  account  of  this  important  work  is  given  in  Benjamin's  TJic  Intel- 
lectual Rise  in  Electricity,  pp.  165-190. 

^  Opus  fertium,  ch.  XI :  "Haec  autem  scientia  non  est  adhuc  lecta  Parisius, 
nee  apud  Latinos,  nisi  bis  Oxoniae  in  AngHa ;  et  non  sunt  tres  qui  sciant  ejus 
potestatem :  unde  ille.  qui  fecit  se  auctorem,  de  quo  superius  dixi,  nihil  novit 
de  hujus  scientiae  potestate,  sicut  apparet  in  Hbris  suis,  quia  nee  fecit  librum 
de  hac  scientia,  et  fecissit  si  scivisset,  nee  in  libris  aliis  aliquid  de  hac  scientia 
recitavit. — Et  ideo  non  potest  scire  aliquid  de  sapientia  philosophiae." 
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in  the  game  when  they  eHminated  sentiment  and  animosity  from 
their  discussions.  At  times  it  is  almost  uncanny  to  feel  the  old 
monk  sitting-  right  by  your  side  and  pleading  with  you  in  such  a 
personal  and  direct  manner.  One  can  not  help  fearing  that  one's 
estimate  of  his  proper  place  in  the  history  of  science  might  become 
warped  by  sympathy  for  him.  It  is  difficult  not  to  be  persuaded 
that  the  great  Albert  was  after  all  an  impostor,  wholly  unfit  to  be 
a  professor  in  the  great  university.  And  yet,  Bacon's  estimate  of 
his  great  scholastic  contemporaries  was  certainly  too  harsh. 

We  must  not  forget  that  science  had  just  been  revived  in  the 
Christian  world.  In  1209  the  study  of  the  books  of  Aristotle  was 
forbidden;  in  1215  Robert  de  Courgon,  a  papal  legate,  renewed 
the  prohibition,  expressly  including  Aristotle's  metaphysics ;  in 
1231  a  bull  of  Gregory  IX  modified  this  decision  with  the  proviso 
that  the  prohibited  books  were  not  to  be  used  until  they  were 
proved  to  be  free  of  error;  and  only  13  years  before  Bacon  wrote 
his  Opus  majus  was  the  ban  raised.  It  is  therefore  evident  that 
considerable  time  was  needed  for  the  assimilation  of  the  new 
knowledge  and  for  a  slow  growing  appreciation  of  its  method. 

A  thousand  years  before  Bacon,  Eusebius  said  with  regard 
to  scientific  questions :  "It  is  not  through  ignorance  of  the  things 
admired  by  them,  but  through  contempt  of  their  own  useless  labor, 
that  we  think  little  of  these  matters,  turning  our  souls  to  the  exer- 
cise of  better  things."  The  attitude  of  the  church  had  not  changed 
in  the  least,  for  Bacon  says:  "When  the  philosophers  are  told  in 
these  days  that  they  ought  to  study  perspective,  or  geometry,  or 
the  languages,  they  ask  with  a  sneer:  What  is  the  use  of  these 
tings?  insinuating  their  uselessness.  They  refuse  to  hear  a  word 
said  with  reference  to  their  utility ;  they  neglect  and  condemn  the 
sciences  of  which  they  are  ignorant."** 

We  can  easily  understand  that  a  man  of  Bacon's  temperament 
and  independence  had  no  use  for  Albertus  Magnus  who  prided 
himself  that  he  taught  the  ancient  science  in  such  a  way  that  no 
one  could  recognize  his  own  personal  views.  The  animosity  shown 
in  the  above  quotation  is  a  much  more  serious  matter  than  a  dis- 
agreement of  two  scholars  would  be  at  the  present  time.  Not  two 
men,  but  two  schools  of  thought  were  battling  with  each  other. 
Each  had  devised  a  method  for  the  assimilation  of  the  new  knowl- 

°  Opus  tcrtium,  ch.  VI :  "Nam  philosophantes  his  diebus,  quando  dicitur 
cis  quod  sciant  perspectivam,  aut  geometriam,  aut  linguas.  et  alia  niulta,  quae- 
riint  cum  derisione,  'Quid  valent  haec?'  asserentes  quod  inutilia  sunt.  Nee 
volunt  audire  sermonemde  utilitate ;  et  ideo  neglegunt  et  contemnunt  scientias 
quas  ignorant." 
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edge,  and  either  school  used  all  its  influence  to  suppress  the  other. 
Personally  I  am  convinced  that  Roger  Bacon  would  not  have  hesi- 
tated a  moment  to  silence  the  great  Albert  and  his  adherents,  had 
he  had  the  power  to  do  so.  At  that  time  a  compromise  was  im- 
possible ;  freedom  of  thought  had  not  yet  been  discovered. 

If  now  we  consider  Bacon's  actual  accomplishments  in  science 
a  little  more  closely  we  find  nothing  very  remarkable,  though  we 
cannot  help  but  admire  his  encyclopedic  knowledge  of  details  and 
the  clear  grasp  of  their  interrelation. 

In  mathematics  he  has  added  nothing  to  knowledge,  as  far 
as  we  can  see.  No  mathematical  treatise  which  might  form  a 
part  of  his  contemplated  all-embracing  work  has  ever  been  found. 
This  is  disappointing,  for  Roger  states  that  the  quadrature  of  the 
circle  for  which  the  ancients  had  searched  in  vain,  had  finally  been 
accomplished."  It  would  have  been  interesting  to  compare  his 
proof  of  this  fallacy  with  that  of  Cusanus,  150  years  later. 

Bacon  used  his  knowledge  of  astronomy  to  make  an  immense 
number  of  clever  calculations,  especially  with  a  view  of  fixing  the 
dates  of  occurrences  mentioned  in  the  Bible.  Thus  he  proves  to 
his  perfect  satisfaction  that  creation  took  place  in  the  fall  of  the 
year,*  and  he  knows  the  exact  date  when  the  flood  began.  He  also 
calculated  the  size  of  the  earth.  This  was  a  rather  complicated 
problem.  The  decimal  system  was  not  in  general  use  at  that  time 
and  all  the  data  which  he  had  at  his  disposal  were  that  the  length 
of  one  degree  on  the  earth's  surface  was  fifty-six  miles  plus  two- 
thirds  of  a  mile  plus  twenty-seven  ninetieths  plus  one  six  hundred 
and  thirtieth  of  a  mile.  It  needs  real  mathematical  gymnastics  to 
reach  a  solution.  His  final  result  was  not  very  far  from  the  truth ; 
in  fact,  it  was  nearly  as  accurate  as  that  on  which  400  years  later 
(in  1666)  Newton  according  to  tradition  attempted  to  verify  his 
law  of  gravitation  with  the  result  that  he  did  not  dare  publish  this 
fundamental  law.  until  Picard  18  years  later  had  made  new  and 
more  accurate  measurements.^  Bacon  found  further  that  the  diam- 
eter of  the  earth  was  3%  times  the  diameter  of  the  moon,  a  value 
not  bad  as  an  approximation  ;  but  when  he  got  farther  away  from 

'  Opus  majus,  pars  I,  ch.  VI :  ''Nam  quadraturam  circuli  se  ignorasse  con- 
fitetur,  quod  his  diebus  scitur  veraciter." 

^  Opus  majus,  pars  IV,  {loc.  cit.)  :  "Nam  multi  voluerunt  secundum  sen- 
tentiam  vulgi,  quod  mundus  fuerit  creatus  circiter  aequinoctium  vernale ;  sed 
alii  apud  aequinoctium  autumnale;  quia  in  veritate  secundum  Hebraicum  veri- 
tatem,  annus,  quantum  ad  seriem  temporis  naturalem,  incipit  circiter  aequi- 
noctium autumnale." 

"This  is  merely  a  tradition.  Newton's  difficulty  seems  to  have  been  of  an 
entirely  different  nature.     See  Cajori,  History  of  Physics,  p.  58. 
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mother  earth  he  was  less  successful,  for  he  found  that  the  diameter 
of  the  sun  was  only  5^  times  greater  than  that  of  the  earth. 

In  spite  of  some  mistakes  of  this  sort,  he  was  correct  in  many- 
other  calculations.  He  very  earnestly  and  impressively  urged  a 
change  of  the  calendar  by  showing  clearly  that  Christian  chronology 
did  not  agree  with  astronomical  observations.  Though  he  calls 
this  error  in  itself  "horribilis/'  this  is  nothing  in  comparison  with 
the  fact  that  the  whole  order  of  ecclesiastic  festivals  is  confounded. 
It  seems  to  him  inexcusable  that  in  1267  Lent  began  and  ended 
a  week  too  late  and  that  therefore  the  infidels,  Arabs,  Hebrews  and 
Greeks  pointed  with  abhorrence  at  the  stupidity  of  the  Christians.^'' 

Bacon  was  by  no  means  the  first  to  advocate  an  improvement 
of  the  calendar,  though  this  is  sometimes  claimed  by  his  admirers. 
He  himself  mentions  Theophilus,  Eusebius,  Victorinus,  Cyrillus, 
Beda  and  others  who  had  before  him  labored  for  the  same  reform. 
Neither  was  Bacon  successful.  The  necessary  change  was  not  made 
until  more  than  300  years  later. 

We  should  not  blame  Bacon  for  believing  implicitly  in  astrol- 
ogy. All  the  best  thinkers  of  his  time  did  so  and  even  his  great 
namesake,  three  centuries  and  a  half  after  Roger,  had  not  aban- 
doned it  although  the  Copernican  theory  had  at  that  time  been 
accepted  by  the  leading  astronomers. 

As  we  pass  on  to  physics  we  find  that  in  this  science  also 
T'lacon's  contributions  of  new  facts  are  very  meager.  At  his  time 
physics  consisted  of  the  most  elementary  mechanics  and  what  we 
call  now  geometrical  optics.  Very  little  was  known  of  electricity 
and  magnetism.  While  he  was  an  admirer  of  Aristotle  and  claims 
to  have  read  all  his  books,  he  was  not  a  blind  follower  like  Albertus 
Magnus.  In  fact  he  praises  Robert  of  Lincoln  for  disregarding 
the  writings  of  Aristotle  and  working  out  his  theories  independently. 
Besides  large  portions  of  the  Opus  majus  {"De  scientia  perspec- 
tiva")  and  Opus  tertium  devoted  to  optics  his  main  work  on  this 
subject  is  "De  multiplicatione  specierum." 

Roger  Bacon  knew  the  law  of  reflection  and  also  that  light 
may  be  refracted,  though  of  course  he  was  unacquainted  with  the 
law  of  refraction  which  was  not  discovered  until  1621,  by  Willibrod 
Snell.     He  was  much  interested  in  the  practical  application  of  re- 

^"Opus  majus,  pars  IV  {loc.  cit.)  :  "Nam  omnes  literati  in  computo  et 
astronomi  sciunt  haec,  et  derident  ignorantiam  praelatorum  qui  haec  sustinent 
Atque  philosoplii  infideles,  Arabes,  Hebraei,  et  Graeci,  qui  habitant  inter  Chris- 
tianos  ut  in  Hispania  et  Aegypto  et  in  partibus  orientis,  et  in  multis  aliis  mundi 
regionibus  abhorrent  stuUitiam  quam  conspicuunt  in  ordinatione  temporum 
quibus  utuntur  Christiani  in  suis  solemnitatibus." 
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flection  by  means  of  spherical  mirrors,  but  did  not  know  how  to 
find  their  focus.  Nevertheless  he  believed  that  by  experiments  in 
this  direction  much  might  be  achieved.  His  friend  Peter  Pere- 
grinus  had  already  worked  on  such  mirrors  for  three  years  and 
Bacon  hoped  that  he  would  soon  be  able  to  perfect  burning  mirrors 
of  great  power.  Of  what  enormous  value  would  these  be,  he  ex- 
claimed. The  armies  of  the  Saracens  and  other  enemies  of  Christen- 
dom could  be  burned  at  long  distances  by  a  dozen  of  such  mirrors, 
attended  to  by  a  scientist  and  two  helpers,  and  thus  much  bloodshed 
would  be  prevented.^^  What  an  elegant  and  inexpensive  method 
of  abolishing  war  and  establishing  universal  peace ! 

Bacon's  knowledge  has  been  much  overestimated.  Some  authors 
thought  he  invented  the  telescope.  This  is  impossible.  He  did 
not  even  know  that  the  greatest  magnifying  effect  of  a  simple  lens 
is  obtained  by  holding  it  near  the  eye;  for  like  Alhazen  200  years 
before  him,  he  advised  that  the  lens  be  laid  upon  the  object  to 
be  viewed  through  the  glass. ^-  The  great  exponent  of  experimental 
work  must  have  copied  this  mechanically  without  making  inde- 
pendent observations.  He  knew,  however,  that  the  magnifying 
power  depends  upon  the  angle  under  which  an  object  appears  and 
he  dreamed  of  the  time  when  by  a  combination  of  lenses  this  angle 
might  be  increased  so  much  that  we  might  read  the  smallest  script 
at  incredible  distance,  that  a  boy  would  appear  as  a  giant,  that  a 
small  body  of  soldiers  would  be  seen  as  a  large  army.  By  making 
the  images  of  sun,  moon  and  stars  descend  upon  the  heads  of 
enemies,  they  would  flee  terror-stricken.^^     To  distort  this  sentence 

"  Opus  tertium,  ch.  XXXVI :  "Certe  si  duodecim  talia  specula  haberent 
Aconenses,  et  illi  qui  sunt  ultra  mare  Christiani,  ipse  sine  effusione  sanguinis 
pellerent  Saracenos  de  finibus  eorum ;  nee  oportet  Dominum  regem  Franciae 
cum  exercitu  transire  pro  ilia  terra  acquirenda.  Et  quando  ibit,  plus  valeret 
ei  habere  ilium  magistrum  cum  duobus  aliis,  quam  majorem  partem  exercitus 
sui,  ne  dicam  totum  exercitum." 

'^Opus  majus,  pars  V,  ("De  scientia  perspectiva,"  pars  III,  2,  ch.  IV): 
"Si  vero  homo  aspiciat  literas  et  alias  res  minutas  per  medium  crystalli  vel 
vitri  vel  alterius  perspicui  suppositi  Uteris,  et  sit  portio  minor  spherae  cujus 
convexitas  sit  versus  oculum,  et  oculus  sit  in  aere,  longe  melius  videbit  literas 
et  apparebunt  ei  majores." 

^^Ibid.,  ultima  distinctio,  ch.  IV:  "Nam  possumus  sic  figurare  perspicua, 
et  taliter  ea  ordinare  respectu  nostri  visus  et  rerum,  quod  frangentur  radii  et 
flectentur  quorsumcunque  voluerimus,  ut  sub  quocunque  angulo  voluerimus 
videbimus  rem  prope  vel  longe.  Et  sic  ex  incredibili  distantia  legeremus 
literas  minutissimas  et  pulveres  ac  arenas  numeraremus  propter  magnitudinem 
anguli  sub  quo  videremus,  et  maxima  corpora  de  prope  vix  videremus  propter 
parvitatem  anguli  sub  quo  videremus,  nam  distantia  non  facit  ad  hujusmodi 
visiones  nisi  per  accidens,  sed  quantitas  anguli.  Et  sic  posset  puer  apparere 
gigas,  et  unus  homo  videri  mons,  et  in  quacunque  quantitate — sic  etiam 
faceremus  solem  et  lunam  et  stellas  descendere  secundum  apparentiam  hie 
inferius,  et  similiter  super  capita  inimicorum  apparere  et  multa  consimilia,  ut 
animus  mortalis  ignorans  veritatem  non  posset  sustinere." 
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as  meaning  that  Bacon  actually  knew  a  telescope  or  microscope,  is 
rather  daring.  He  merely  stated  a  problem  which  he  hoped  might 
be  solved  by   future  generations. 

It  is  this  almost  inspired  presentiment  of  the  coming  develop- 
ment of  science,  this  scientific  instinct,  which  makes  Bacon  so 
interesting  to  later  generations.  While  reading  his  optical  works 
I  found  a  most  unsuspected  treasure,  namely  what  I  believe  to  be 
the  first  appearance  of  the  undulatory  theory  of  light,  in  a  rather 
crude  form,  it  is  true,  but  easily  recognized.  It  is  his  theory  of  the 
propagation  of  species.  The  translators  speak  of  Bacon's  theory 
of  propagation  of  ''force,"  a  word  whose  exact  meaning  as  a  phys- 
ical quantity  bothers  us  physicists  even  at  the  present  time.  But 
his  species  is  not  a  force  at  all,  but  a  quantity,  as  flexible  and  un- 
real as  our  much  admired  electromagnetic  vibration  of  the  ether. 
It  is  something  caused  by  the  acting  body^* — in  the  case  of  light, 
by  the  luminous  body,  from  which  the  species  proceeds  into  space 
in  straight  lines.  While  there  may  be  a  resemblance  to  the  forms 
or  replicas  which  according  to  Lucretius  and  the  earlier  philos- 
ophers proceeded  from  all  luminous  bodies,  it  would  be  an  entire 
misapprehension  of  Bacon's  views  to  identify  these  forms  with 
his  species.  The  species  is  not  a  part  of  the  acting  body,  i.  e.,  the 
body  which  we  see ;  but  it  is  generated  in  the  surrounding  medium. 
The  luminous  source  acts  on  the  first  portion  of  the  medium, 
stimulating  its  latent  energy  to  the  generation  of  the  species.  This 
portion,  thus  transmuted,  acts  on  the  part  of  the  medium  next 
succeeding,  and  so  the  action  proceeds  from  point  to  point. ^^ 
Species  has  therefore  no  bodily  existence  apart  from  that  of  the 
medium  through  which  it  passes,  and  light  cannot  be  a  material 
body.^**  Moreover  each  species  lasts  only  an  imperceptible  time, 
since  the  medium  has  a  nature  opposed  to  the  creation  of  species 

^* MultipHcatio  specierum,  pars  I,  ch.  I:  "Species  autem  non  sumitur  hie 
pro  quanto  universali  apud  Porphyrium,  sed  transumitur  hoc  nomen  ad  desig- 
nandum  primum  eflfectum  cujuslibet  naturaHter." 

'^^ Ibid.,  pars  I,  ch.  Ill:  "Quod  non  potest  species  exire  nee  emitti  ab  ipso 
agente,  quia  accidens  non  permutat  subjectum,  nee  pars  substantialis  sine  cor- 
ruptione  substantiae  totius. — Sed  species  est  effectus  agentis  naturalis,  _  et 
naturaHter  productus  est,  quare  species  ipsa  debet  de  potentia  materiae 
generari. — Unde  forma  ignis  non  alterat  materiam  vel  alterius,  ergo  non 
potest  species  facta  in  prima  parte  patientis  alterare  illam  partem  ad  alium 
effectum  producendum  in  ea,  sed  partem  secundam.  Et  ita  quae  fit  in  secunda 
alterabit  tertiam,  et  sic  ulterius." 

^^ Ibid.,  pars  III,  ch.  I:  "In  primo  consideratur  an  species  sit  corpus  vera- 
citer,  sicut  multi  posuerunt.  Quod  vero  non  sit  corpus^  probatur  per  hoc, 
quod  non  dividit  latera  continentis  medii,  quod  est  locum  in  alio  occupare,  ut 
omnes  sciunt.  Et  ideo  si  species  esset  corpus  secundum  se,  essent  duo  cor- 
pora simul,  quod  non  est  possibile." 
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and  destroys  it,  but  not  until  it  has  affected  in  a  similar  manner  the 
surrounding  medium.  The  luminous  body  must  therefore  cause 
one  species  after  another  in  very  rapid  succession,  but  since  they 
take  place  in  time,  it  should  be  possible  to  count  them.^'^  Finally 
the  propagation  of  species  through  space  requires  time,  for  other- 
wise light  could  be  at  once  at  the  beginning  of  space,  at  its  middle 
and  at  the  end  at  the  same  time ;  which  is  a  property  of  the  Creator 
alone  and  not  of  any  created  thing." 

How  much  like  the  more  modern  undulatory  theory  of  light 
this  is.  The  species  are  periodic  disturbances  impressed  upon  the 
medium  which  due  to  its  "contrary  disposition"  opposes  them,  but 
at  the  same  time  hands  on  the  disturbance  from  point  to  point  with 
a  great,  though  finite,  velocity.  The  carrier  of  the  disturbances  is 
an  ether  endowed  with  such  physical  properties  as  suited  Bacon's 
purpose  and  as  real  as  any  of  its  many  successors.  The  existence 
of  a  vacuum  was  to  him  an  impossibility.^^  To  find  such  a  theory, 
even  in  a  crude  form  in  a  work  written  six  and  one-half  centuries 
ago,  seems  remarkable  indeed.  And  still  more.  In  his  search  after 
a  unified  view,  Bacon  extends  the  meaning  of  species  to  include  the 
action  of  gravitational  and  other  forces.  It  almost  appears  as  if  he 
had  felt  instinctively  that  there  must  be  such  a  thing  as  that  which 
we  now  call  energy. 

Personally  I  do  not  believe  that  Bacon  was  a  sufficiently  deep 
thinker  to  have  originated  the  above  theory,  mixed  up,  as  it  is, 
with  crude  generalizations  which  are  characteristically  Baconian. 
His  works  show  clearly  a  remarkable  power  of  adaptation  to 
Arabian  scholarship,  and  I  hope  that  further  study  may  allow  me 
to  trace  the  "undulatory  theory"  back  to  an  earlier  author. 

"  Ibid.,  pars  VI,  ch.  I :  "Dicto  de  generatione  speciei  et  multiplicatione, 
nunc  dicendum  est  de  corruptione.  Et  patet  earn  esse  corruptibilem,  quia  est 
generabilis Caeterum  natura  patientis  specifica  nata  est  ad  contrariam  spe- 
ciei, si  contarium  habeat,  vel  ad  dispositionem  contrariam  ilH  quae  per  speciem 

inducitur et  sic  per  consequens  species  lucis  vel  alterius  corrumpitur  per 

accidens  per  contrarium,  etsi  non  per  se." 

Ibid.,  ch.  Ill :  "Deinde  tertium  consideratum  est  quod  cum  idem  agens 
iterum  redeat  super  eandem  naturam  patientis,  facit  impressionem  seu  speciem 
diversam  numero  a  priore,  et  ideo  effectus  numeratur." 

"0/>MJ  tertium,  ch.   XLII:   "Iterum,  nulla  virtus  agit  in  instanti;   sicut 

probatur  sexto   Physicorum Iterum,  nihil,  potest  simul  et  semel   esse  in 

diversis  locis,  nisi  Creator.  Sed  si  in  instanti  fieret  tunc  esset  simul  et  semel 
in  principio  spatii,  et  in  medio,  et  in  fine,  et  per  consequens  in  omnibus  partibus 
spatii ;  ergo  non  esset  creatura." 

"Opus  ma  jus,  pars  V  ("De  scientia  perspectiva,"  pars  I,  distinctio  nona)  : 
"Sed  si   vacuum   poneremus  inter  coelum   et  terram,   nee  esset   densum  nee 

rarum Atque  vacuum  non  habet  aliquan  naturam,  unde  impediat  speciem, 

nee  unde  resistat  speciei,  quia  nulla  natura  est  ibi species   enim  est   res 

naturalis  et  ideo  indiget  medio  naturali,  sed  in  vacuo  nulla  natura  est." 
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Bacon  was  a  man  of  great  imagination,  as  every  scientist  ought 
to  be.  While  our  modern  scientific  dreams  are  checked  on  all  sides 
by  innumerable  laws  of  nature  which  they  must  obey,  he  could  give 
his  fancy  free  rein.     Listen  to  some  of  his  prophecies : 

"Ships  will  be  built  which,  with  a  single  man  steering  them, 
will  move  through  rivers  and  the  ocean  with  a  greater  speed  than 
if  they  were  filled  with  oarsmen.  Carriages  can  be  made  to  move 
with  incredible  speed  without  the  help  of  any  animals.  Flying 
machines  will  be  constructed  so  that  one  man  sits  in  the  middle  of 
the  apparatus,  revolving  some  ingenious  device  by  means  of  which 
wings  beat  the  air  after  the  manner  of  flying  birds."-" 

In  spite  of  all  these  speculations  Bacon  does  not  lay  great  em- 
phasis upon  them.  In  fact  they  are  not  found  in  his  more  serious 
work.  Though  he  had  quite  a  reputation  as  an  alchemist  and  a 
magician,  he  holds  all  magic  in  contempt.  In  describing  some 
astonishing  experiment  with  the  magnet,  he  says  with  fine  humor: 
"Magicians  make  this  experiment,  mumbling  incantations  and  be- 
lieving that  things  happen  by  virtue  of  their  songs.  I  have  neglected 
chanting  and  have  understood  the  marvelous  work  of  nature."-^  He 
clearly  recognized  that  a  science,  based  upon  superstition,  specula- 
tion and  arm-chair  philosophy,  cannot  be  of  permanent  value.  But 
just  this  kind  of  science  was  taught  at  his  time,  disputations  were 
held  about  the  meaning  of  infinity,  or  in  what  language  angels 
converse  with  each  other,  or  how  many  angels  can  stand  upon  the 
point  of  a  needle. 

Bacon's  fame  does  not  rest  upon  any  discovery  he  may  have 
made,  nor  upon  his  actual  knowledge  of  scientific  facts,  nor  upon 
his  more  or  less  correct  interpretation  of  human  experiences,  but 
upon  the  fact  that  more  than  any  other  of  the  early  scholars  he 
emphasized  that  none  of  the  sciences  could  make  any  progress 
without  the  application  of  what  he  terms  the  "scientia  particularis," 
namely  experimental  science.     "All  sciences,"  he  says,   "are  con- 

'^  De  secretis  operibus  artis  et  naturae,  et  de  nullitate  magtae,  ch.  IV: 
"Nam  instrumenta  navigandi  possunt  fieri  sine  hominibus  remigantibus,  ut  naves 
maximae,  fluviales  et  marinae,  ferantur  unico  homine  regente,  majori  veloci- 
tate  quam  si  plenae  essent  hominibus.  Item  currus  possunt  fieri  ut  sine 
animali  moveantur  cum  impetu  inaestimabili ;  ut  aestimamus  currus  falcati 
fuisse,  quibus  antiquitus  pugnabatur.  Item  possunt  fieri  instrumenta  volandi, 
ut  homo  sedeat  in  medio  instrumenti  revolvens  aliquod  ingenium,  per  quod 
alae  artificialiter  compositae  aerem  verberent,  ad  modum  avis  volantis.  Item 
instrumentum,  parvum  in  quantitate  ad  elevandum  et  deprimendum  pondera 
quasi  infinita,  quod  nihil  utiHus  est  in  casu." 

^^  Opus  majus,  pars  VI  ("Scientia  experimentalis,"  ch.  XII):  "Et  ideo 
magici  utuntur  hoc  experimento,  et  dicunt  carmina  diversa,  et  credunt  quod 
ex  virtute  carminum  istud  contingat.  Et  ego  neglexi  carmina  et  inveni  opus 
naturae  mirabile." 
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nected ;  they  lend  each  other  material  aid  as  parts  of  one  great 
whole,  each  doing  its  own  work,  not  for  itself  alone,  but  for  the 
other  parts ;  as  the  eye  guides  the  body  and  the  foot  sustains  it  and 
leads  it  from  place  to  place."-^  "But  above  all  these  there  is  one, 
more  perfect  than  any,  which  they  all  serve,  namely  experimental 
science.  It  alone  can  test  their  conclusions,  which  cannot  be  done 
by  mere  argument."-^ 

"Experimental  science  has  three  great  prerogatives  among 
other  sciences :  First,  she  tests  by  experiment  their  noblest  conclu- 
sions ;  next,  she,  the  sole  mistress  of  speculative  sciences,  discovers 
magnificent  truth  to  which  these  sciences  of  themselves  can  by  no 
means  attain ;  her  third  dignity  is,  that  she  by  her  own  power  and 
without  respect  to  other  sciences  investigates  the  secrets  of  na- 
ture."-^ 

The  examples  which  Bacon  gives  for  these  prerogatives  are 
very  curious  and  amusing.  The  first  is  a — for  that  time  admirable 
— research  as  to  the  nature  of  the  rainbow,  though  the  moment  he 
leaves  the  solid  ground  of  experimentation  he  falls  into  error. 
For  example,  he  says  there  can  be  only  five  colors  in  the  rainbow, 
because  five  is  a  more  perfect  number  than  seven,  the  number 
which  Aristotle  had  chosen.-^  While  he  experiments  skilfully  with 
reflection  and  refraction  of  light  he  reaches  amusing  conclusions: 
The  direct  ray  is  the  most  perfect,  pertaining  to  the  nature  of  God ; 
then  come  the  refracted  rays  corresponding  to  the  vision  of  angels ; 
while  we  poor  mortals  must  be  content  with  the  weakest  of  them 
all,  namely  with  a  vision  by  reflected  rays.  For  the  apostle  Paul 
says :  Now  we  see  through  a  mirror  darkly,  but  then  from  face  to 
face.2« 

''Opus  tertium,  ch.  IV:  "Nam  omnes  scientiae  sunt  connexae,  et  mutuis 
se  fovent  auxiliis,  sicut  partes  ejusdem  totius,  qiiarum  quaelibet  opus  suum 
peragit,  non  solum  propter  se,  sed  pro  aliis :  ut  oculus  totum  corpus  dirigit,  et 
pes  totum  sustentat,  et  de  loco  ad  locum  deducit ;  et  sic  de  aliis." 

'^  Ibid.,  ch.  XIII:  "Sed  praeter  has  scientias  est  una  perfectior  omnibus, 
cui  omnes  famulantur,  et  quae  omnes  miro  modo  certificat;  et  haec  vocatur 
scientia  experimentahs,  quae  negligit  argumenta,  quoniam  non  certificant, 
quantumcunque  sint  fortia,  nisi  simul  adsit  experientia  conclusionis,  ut  os- 
tendo  in  tractatu  de  ista  scientia.  Et  ideo  haec  docet  experiri  conclusiones 
nobiles  omnium  scientiarum,  quae  in  ahis  scientiis  aut  probantur  per  argu- 
menta, aut  investigantur  per  experientias  naturales  et  imperfectas." 

°*  See  Whewell's  History  of  the  Inductive  Sciences,  Vol.  I,  p.  375. 

"  Opus  majus,  pars  VI,  ch.  XII :  "Quum  enim  Aristoteles  dicit  in  Sensu  et 
Sensato  septem  esse  colores.  . .  .sed  quinque  principales  colores  sunt  per  natu- 
ram  distinct!.  Nam  quinarius  est  mehor  numeris  omnibus,  ut  Aristoteles  dicit 
in  libro  Secretorum.  . .  .Et  quia  numerus  quinarius  res  certius  distinguit  et 
meHus,  ut  dictum  est,  ideo  natura  magis  intendit  quinque  colores." 

"^Opus  majus,  pars  V:  ("De  scientia  perspectiva,"  pars  III,  ultima  dis- 
tinctio,  ch.  II)  :  "Aliter  vero  triplicatur  visio  secundum  quod  fit  recte,  fracte, 


506  THE  OPEN   COURT. 

The  examples  of  the  second  prerogative  of  experimental  science 
are  three:  the  art  of  making  an  artificial  sphere  which  shall  move 
with  the  heavens  by  natural  influences,  i.  e.,  a  perpetuum  mobile. 
This  was  the  great  invention  described  by  Bacon's  friend,  Peter 
Peregrinus.  Secondly,  the  art  of  prolonging  life,  which  experiment 
may  teach,  though  medicine  has  no  means  of  securing  it,  except 
by  regimen.  Thirdly,  the  art  of  making  gold,  finer  than  fine  gold, 
which  goes  beyond  the  power  of  alchemy. 

The  third  prerogative  of  experimental  science,  arts  independent 
of  received  sciences,  is  shown  by  curious  examples,  many  of  them 
whimsical  traditions.  Thus  it  is  said  that  the  character  of  a  people 
may  be  changed  by  altering  the  air.  This  refers  to  the  answer 
which  Aristotle  is  said  to  have  given  Alexander  who  wanted  to 
know  what  he  should  do  with  certain  barbarous  nations.  The  reply 
was:  If  you  can  alter  the  air,  permit  them  to  live;  if  not,  put  them 
to  death. 

Arguments  like  these,  should  not,  however,  prejudice  us  against 
Bacon  and  the  real  service  which  he  has  rendered  science.  He  out- 
lines a  definite  method ;  he  points  to  the  only  way  in  which  progress 
may  be  achieved ;  and  it  is  this  service  which  entitles  him  to  an 
honored  place  in  history.  It  is  true  that  there  were  experimental 
scientists  before  him,  Ptolemy,  Alhazen  and  many  others,  but  none 
of  them  has  spoken  so  clearly  of  the  supreme  importance  of  experi- 
ment, as  he  whose  fanciful  speculations  appear  childish  in  the  better 
knowledge  of  to-day.  In  his  appreciation  of  experimental  demon- 
strations Roger  Bacon  was  300  years  ahead  of  his  time ;  he  antici- 
pated the  scientific  renaissance  of  the  sixteenth  century.  Indeed,  I 
place  him  in  this  respect  far  above  the  second  Bacon  though  the 
latter  managed  to  earn  greater  fame.  But  Roger  Bacon  was  after 
all  a  child  of  his  time.  He  was  an  astrologer  and  an  alchemist,  and 
his  arguments  did  not  differ  to  any  marked  extent  from  those  em- 
ployed by  the  despised  teachers  of  the  university  of  Paris.  His  own 
knowledge  and  accomplishments  were  advertised  by  him  as  unblush- 
ingly  as  by  other  learned  men  of  his  time.  He  could  teach  in  three 
or  six  months  all  that  he  himself  had  learned  in  forty  years  of  con- 

et  reflexe.  Prima  est  perfectior  aliis,  et  secunda  certior  est,  tertia  incertissima. 
....nam  rectitudo  visionis  Deo  debetur;  decHnatio  a  rectitudine  per  frac- 
tionem,  quae  debilior  est,  anglicae  naturae  convenit :  reflexiva  visio,  quae  est 

debilior,  homini  potest  assignari Et  homo  habet  triplicem  visionem,  unam 

perfectam,  quae  erit  in  statu  gloriae  post  resurrectionem ;  aliam  in  anima  sepa- 
rata a  corpore  in  coelo  usque  ad  resurrectionem,  quae  debilior  est;  tertiam  in 
hac  vita,  quae  debilissima  est,  et  haec  est  recte  per  reflexionem.  Secundum 
quod  dicit  apostolus  'videmus  nunc  per  speculum  in  aenigmate,  sed  in  gloria 
a  facie  ad  faciem.' " 
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tinuous  study ;  he  would  even  undertake  to  teach  Hebrew  or  Greek 
in  three  days.-^  Though  his  name  was  not  mentioned  in  learned 
treatises  of  later  times  he  must  have  had  a  number  of  secret  ad- 
mirers ;  for  what  better  proof  could  we  ask  for  than  the  fact  that 
his  writings  have  frequently  been  literally  copied  without  any 
credit  being  given  to  him.  Scientific  plagiarism  does  not  seem  to 
have  been  a  crime  in  those  times,  and  I  believe  that  Francis  Bacon 
practised  it  cheerfully  and  extensively  after  some  good  fortune  had 
made  him  acquainted  with  the  works  of  the  old  monk,  his  namesake. 
Not  until  the  last  century  has  Roger  Bacon  been  shown  to  be 
the  real  author  of  much  wisdom  attributed  formerly  to  others. 
Let  me  close  with  an  interesting  example.  All  that  Christopher 
Columbus  knew  of  Greek  and  Roman  authors ;  all  references  of 
Aristotle,  Strabo,  and  Seneca  as  to  the  proximity  of  Eastern  Asia 
to  the  pillars  of  Hercules,  references,  which  according  to  Colum- 
bus's son,  Don  Fernando,  induced  his  father  to  look  for  the  dis- 
covery of  the  East  Indies — all  this  the  admiral  learned  from  the 
writings  of  cardinal  Alliacus  (Peter  d'Ailly).  He  carried  them 
with  him  on  his  travels ;  he  translated  in  a  letter  from  Haiti,  ad- 
dressed to  the  Spanish  monarch  a  part  of  AUiacus's  treatise  De 
quantitate  terrae  habitabilis.  Little  did  he  know  that  Alliacus  in 
his  turn,  had  copied  this,  almost  word  for  word,  from  the  Opus 
ma  jus  of  Roger  Bacon.^® 

'"  Opus  tertium,  ch.  XX :  "Multum  laboravi  in  scientiis  et  Unguis,  ut  posui 
jamquadraginta  annos  postquam  dedici  primo  alphabetum ;  et  fui  semper 
studiosus.  . .  .et  tamen  certus  sum  quod  infra  quartam  anni,  aut  dimidium 
anni,  ego  docerem  ore  meo  hominem  sollicitum  et  confidentem,  quicquid  scio 
de  potestate  scientiarum  et  linguarum.  ..  .sed  certum  est  mihi  quod  infra  tres 
dies  ego  quemcunque  diligentem  et  confidentem  docerem  Hebraeum,  ut  sciret 
legere  et  intelligere  quicquid  sancti  dicunt....Et  per  tres  dies  sciret  de 
Graeco  iterum;  et  non  solum  sciret  legere  et  intelligere  quicquid  pertinet  ad 
theologiam,  sed  ad  philosophiam  et  ad  linguam  Latinam." 

^  Humboldt's  Kosmos,  Vol.  IL 
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ALTHOUGH  Bacon  was  preeminently  a  physicist  he  was  never 
i  tired  of  praising  mathematics.  Theologians,  he  said,  ought 
"to  abound  in  the  power  of  numbering."^  Then  again,  "divine 
mathematics  alone  can  purge  the  intellect  and  fit  the  student  for  the 
acquirement  of  all  knowledge."  He  showed  himself  much  more 
wide-minded  than  his  more  famous  namesake,  Francis  Bacon:  for 
not  only  did  he  state  as  a  fundamental  principle  that  the  study  of 
natural  science  must  rest  on  experiment,  but  he  also  explained  how 
astronomy  and  the  physical  sciences  rest  ultimately  on  mathematics, 
and  progress  only  when  their  fundamental  principles  are  expressed 
in  a  mathematical  form.  Mathematics,  he  said,  should  be  regarded 
as  the  alphabet  of  all  philosophy. 

Roger  Bacon  strove  unsuccessfully  to  replace  logic  in  the  cur- 
riculum of  the  University  of  Oxford  by  mathematical  and  lin- 
guistic studies.  In  fact,  he  had  a  low  opinion  of  the  utility  of  logic, 
because  reasoning  seemed  to  him  to  be  innate.  We  can  form  some 
idea  of  how  far  Bacon  was  in  this  case  in  advance  of  his  times, 
when  we  reflect  that  even  at  the  present  day  Oxford  University 
still  cultivates  the  Aristotelian  logic  with  its  errors  and  limitations, 
and  its  learned  professors  regard  modern  and  more  profound 
logical  work  with  contempt,  for  no  other  apparent  reason  than  that 
it  is  a  product  of  the  last  sixty  years.  The  fact  is  that  Roger 
Bacon  and  all  the  really  scientific  objectors  to  scholastic  logic,  in- 
cluding Kant,  were  quite  right:  the  Aristotelian  or  merely  syllogistic 
logic  of  classes  and  propositions  is  quite  insufiicient  for  the  pur- 
poses of  even  elementary  arithmetic  and  geometry.     For  any  scien- 

^This  and  the  following  quotations  are  taken  from  W.  W.  Rouse  Ball, 
A  Short  Account  of  the  History  of  Mathematics,  4th  ed.,  New  York  and 
London,  1908,  pp.  169,  175,  176. 
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tific  purpose,  we  must  leave  scholastic  logic  in  the  school.  In  the 
present  problems  of  science  we  can  no  more  effect  anything  with 
it  than  a  regiment  armed  with  bows  and  arrows  could  take  Gib- 
raltar. Logic  has  now  recognized  that  it  must,  if  it  is  to  be  of  any 
real  use  in  the  world,  make  use  of  a  symbolism  more  or  less  anal- 
ogous to  the  ingeniously  thought-out  and  economical  (in  Mach's 
sense)  symbolism  of  algebra.  Modern  logicians  see  that  using 
algebraical  signs  like  "a  +  &"  does  not  necessarily  imply  that  "a" 
and  "&"  stand  for  numbers,  any  more  than  French  people,  when 
they  speak  of  a  "chou",  mean  a  shoe, 

II. 

Let  us  now  turn  to  Bacon's  mathematical  work.  The  most  im- 
portant part  is  his  work  on  "perspective."'-  But  we  will  here  fix 
our  attention  on  his  discussion  of  "continuity."  Nowadays  it  is  the 
usual  opinion  among  those  who  have  studied  the  subject  that  it 
was  Zeno  the  Eleatic  who  first  incontrovertibly  showed  the  unten- 
ability  of  the  Pythagorean  doctrine  that  lines,  surfaces,  and  solids 
are  composed  of  points.  I  refer  more  especially  to  the  third  and 
fourth  of  Zeno's  famous  arguments  about  motion,  preserved — 
though  probably  in  a  mangled  state — by  Aristotle.  Zeno's  first 
two  arguments  about  motion,  which  are  far  better  known  and  are 
— unlike  the  others — readily  refutable  at  the  present  day,  may  con- 
ceivably be  directed  against  the  opposite  view  that  spaces  are  divi- 
sible to  infinity.  Aristotle  was  a  supporter  of  the  doctrine  of  in- 
finite divisibility  and  an  opponent  of  Zeno,  and  devoted  much  space 
in  his  Physics  to  the  discussion  of  "continuity,"  which  he  expressed 
by  the  Greek  word  crwex^?. 

Now,  in  the  thirty-ninth  chapter  of  his  Opus  tcrtinm,^  Bacon 
discussed  continuous  spatial  magnitudes,  and  emphasized  the  im- 
possibility of  generating  such  magnitudes  from  single  point-ele- 
ments. His  proof  of  this  was  as  follows.  If  a  square  were  formed 
of  points — for  example,  suppose  that  a  side  contained  5  points  and 
a  whole  square  was  formed  out  of  five  columns  or  five  rows  of 
five  points  each — then  the  diagonal  would  also  be  formed  of  five 
points.  The  diagonal,  then,  would  be  equal  to  a  side,  and  this  is 
geometrically  impossible.  Kurd  Lasswitz*  showed  that  this  proof 
of   Bacon's   occurred  previously   with   the   Arabian   mathematician 

^  Cf.  Moritz  Cantor,  Vorlcsungen  i'lber  Geschichte  der  Mathcmatik,  Vol.  II, 
pp.  97-99.    2d  ed.,  Leipsic,  1900. 

^  Opera  quaedam  hactenus  inedita  (ed.  J.  S.  Brewer),  Vol.  I,  1859,  p.  132. 
Cf.  M.  Cantor,  op.  cit.,  p.  97. 

*  Geschichte  der  Atomistik  vom  Mittelalter  bis  Neivton.  Hamburg  and 
Leipsic,  Vol.  I,  pp.  194,  149. 
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Mutakallimun.  It  may  be  remarked  that  Bacon,  especially  in  his 
work  on  "perspective,"  made  great  use  of  the  writings  of  Arabian 
authors. 

The  Greek  language  was  known,  as  Bacon  himself  indicated, 
by  many  of  the  learned  of  the  thirteenth  century,  but  there  was  for 
the  most  part  a  lack  of  Greek  works.^  It  can  hardly  be  doubted 
that  Bacon  was  not  familiar  with  the  fourth  and  last  of  Zeno's 
arguments  about  motion,  which  was  against  the  composition  of 
space  out  of  indivisibles,  especially  as  Aristotle  in  his  Physics  had 
in  all  probability  mangled  this  argument  out  of  all  similarity  to  its 
original  form.  And  indeed,  outwardly,  Zeno's  argument  is  very 
different  from  that  of  Bacon.  But  both  have  this  in  common:  They 
can  only  be  satisfactorily  answered  by  one  who  knows  that  the 
modern  theory  of  infinity  and  continuity  has  resolved  all  the  con- 
tradictions that  were  formerly  thought  to  subsist  in  these  notions. 
In  Bacon's  case,  we  now  know  that  the  diagonal  of  a  square  may, 
in  Georg  Cantor's  terminology,  contain  the  same  cardinal  number 
of  points  as  the  side,  although  they  are  of  different  lengths.  It  is 
not,  then,  impossible  to  hold  that  a  continuous  line  is  composed  of 
points.  Both  Zeno  and  Bacon  seem  to  have  proved  that  we  cannot 
do  this  if  the  points  are  finite  in  number. 

Finally,  it  may  be  remarked  that  Aristotle's  conception  seems 
to  have  made  its  first  explicit  appearance  in  the  West  in  a  definition' 
of  Thomas  Bradwardine,  who  was  probably  born  a  few  years  before 
Roger  Bacon  died. 

'  Cantor,  op,  cit.,  p.  99. 
^ Ibid., -p.  \\9. 
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The  Nature  of  Mathematics.  By  Philip  E.  B.  Jourdain,  M.A.  "The  Peo- 
ple's Books,"  London  and  Edinburgh :  T.  C.  and  E.  C.  Jack ;  New  York : 
Dodge  Publishing  Co.    92  pages. 

This  is  a  volume  of  an  extraordinarily  inexpensive  series  of  books  on 
science,  philosophy,  religion,  history,  economics,  and  literature  published  in 
Great  Britain  at  sixpence  each.  "The  purpose  of  this  little  volume,"  says  the 
the  author  (p.  7),  "is  not  to  give — like  a  text-book — a  collection  of  mathemat- 
ical methods  and  examples,  but  to  do,  firstly,  what  text-books  do  not  do :  to 
show  how  and  why  these  methods  grew  up.  All  these  methods  are  simply 
means,  contrived  with  the  conscious  or  unconscious  end  of  economy  of 
thought-labor,  for  the  convenient  handling  of  long  and  complicated  chains  of 
reasoning.  This  reasoning,  when  applied  to  foretell  natural  events,  on  the 
basis  of  the  application  of  mathematics,  as  sketched  in  the  fourth  chapter, 
often  gives  striking  results.  But  the  methods,  of  mathematics,  though  often 
suggested  by  natural  events,  are  purely  logical. ..  .In  this  book  I  shall  not 
pay  very  much  attention  to  the  details  of  the  elementary  arithmetic,  geometry, 
and  algebra  of  the  many  text-books,  but  shall  be  concerned  with  the  discus- 
sion of  those  conceptions — such  as  that  of  negative  number — which  are  used 
and  not  sufficiently  discussed  in  these  books.  Then,  too,  I  shall  give  a  some- 
what full  account  of  the  development  of  analytical  methods  and  certain  exam- 
inations of  principles." 

The  first  five  chapters  are  devoted  to  a  historical  exposition  of  the  growth 
of  mathematical  methods :  The  growth  of  mathematical  science  in  ancient 
times ;  the  rise  and  progress  of  modern  mathematics — algebra ;  the  rise  and 
progress  of  modern  mathematics — analytical  geometry  and  the  method  of 
indivisibles;  the  beginnings  of  the  application  of  mathematics  to  natural  science 
— the  science  of  dynamics ;  the  rise  of  modern  mathematics — the  infinitesimal 
calculus.  After  a  chapter  on  modern  views  of  limits  and  numbers,  modern 
conclusions  as  to  the  nature  of  mathematics  are  dealt  with  in  the  final  chapter. 
"In  the  historical  part,"  says  the  author  on  page  8,  "we  shall  see  that  the 
actual  reasonings  made  by  mathematicians  in  building  up  their  methods  have 
often  not  been  in  accordance  with  logical  rules.  How,  then,  can  we  say  that 
the  reasonings  of  mathematics  are  logical  in  their  nature?  The  answer  is  that 
the  one  word  'mathematics'  is  habitually  used  in  two  senses,  and  so,  as  ex- 
plained in  the  last  chapter,  I  have  distinguished  'mathematics,'  the  methods 
used  to  discover  certain  truths,  and  'Mathematics'  the  truths  discovered. 
When  we  have  passed  tlirough  the  stage  of  finding  out,  by  external  evidence 
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or  conjecture,  how  mathematics  grew  up  with  problems  suggested  by  natural 
events,  like  the  falling  of  a  stone,  and  then  how  something  very  abstract  and 
intangible  but  very  real  separated  out  of  these  problems,  we  can  turn  our  at- 
tention to  the  problem  of  Mathematics  without  troubling  ourselves  any  more 
as  to  how,  historically,  it  gradually  appeared  to  us  quite  clearly  that  there  is 
such  a  thing  at  all  as  Mathematics — something  which  exists  apart  from  its 
application  to  natural  science.  History  has  an  immense  value  in  being  sug- 
gestive to  the  investigator,  but  it  is,  logically  speaking,  irrelevant.  Suppose 
that  you  are  a  mathematician ;  what  you  eat  will  have  an  important  influence 
on  your  discoveries,  but  you  would  at  once  see  how  absurd  it  would  be  to 
make,  say,  the  momentous  discovery  that  2  added  to  3  makes  5  depend  on  an 
orgy  of  mutton  cutlets  or  bread  and  jam.  The  methods  of  work  and  daily 
life  of  mathematicians,  the  connecting  threads  of  suggestion  that  run  through 
their  work,  and  the  influence  on  their  work  of  the  allied  work  of  others,  all 
interest  the  investigator  because  these  things  give  him  examples  of  research 
and  suggest  new  ideas  to  him;  but  these  reasons  are  psychological  and  not 
logical."     In  this  is  shown  the  second  object  of  the  book. 

The  principal  points  of  the  book  are:  (i)  A  discussion  of  the  question 
as  to  the  "use"  of  mathematics ;  (2)  The  emphasis  on  the  fact  that  mathe- 
matics is  a  living  science;  depends,  psychologically  speaking,  on  the  natural 
sciences;  proceeds,  like  them,  by  means  of  economizing  thought  (pp.  6,  11,  12, 
16,  18,  20,  28,  33,  53,  69,  71  75,  89  and  what  may  be  called  faith  (pp.  32,  34, 
43)  52)  ;  (3)  That  the  essential  character  of  mathematics  is  that  it  deals  with 
the  notion  of  any  (pp.  15,  23,  48,  69,  85,  86)  ;  (4)  The  nature  of  mathematics 
is  logical,  so  that  "all  those  petty  questions — sometimes  amusing  and  often 
tedious — of  history,  persons,  and  nations  are  irrelevant  to  Mathematics  in  it- 
self" (p.  9)  ;  (5)  Analytical  geometry  is  regarded  as  a  picture  of  algebraical 
processes ;  (6)  The  explanation  of  the  infinitesimal  calculus. 

It  may  be  mentioned  that  a  part  of  the  views  here  given  is  taken  from  an 
article  in  The  Monist  for  1908.  0 
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Science=Summer  Reading 

WHEN  we  are  on  speaking  terms  with  knowledge,  the  living  book  of  nature  in  Summer 
time  creates  a  renewed  interest  in  the  study  of  the  stars  in  heaven,  the  flowers  in  gardens, 
the  trees  in  hedge  and  woods,  insects,  birds,  animals — wild  and  tame — and  even  grains  of 
sand  speak  more  invitingly  in  the  growing  time  of  the  year. 


A    Vagabond    Journey    Around    the    World. 

By  Harry  A.  Franck.     Pp.  500;  cloth.     Illus- 
trated.    Price,  $3.50. 

A  vivid  picture  of  native  life  in  the  strange 
corners  of  the  world.  The  story  of  a  young 
university  man  who  made  a  journey  around 
the  world  without  money  except  what  little 
he  earned.  He  lived  with  the  common  people 
and  learned  much  that  is  worth  while  know- 
ing. The  book  is  written  in  the  attractive 
style  that  goes  with  the  spirit  of  adventure. 
A  good  outdoor  book. 

Ariel  Booklets.  202  Titles  comprising  the 
most  famous  classics,  including  Poems,  Dra- 
mas, Stories,  Essays,  Philosophy,  Wit  and 
Wisdom.  Each  complete  in  itself.  Pp.  103; 
linip  leather.     Price.  75c. 

Omar  Khayyam  Rubaiyat.  Arnold,  Edwin. 
Light  of  Asia:  Butler.  Nothing  to  Wear: 
Browning  (Airs).  Sonnets  from  the  Portu- 
guese, etc.  Send  for  complete  list.  Most  at- 
tractive little  "pick-up"  for  a  half  hour's  read- 
ing. 

In  Starland.  By  William  Tyler  Olcott. 
Pp.  138;  cloth.  With  a  Three-inch  Telescope. 
A  conveniently  arranged  Guide  for  the  use 
of  the  Amateur  Astronomer.     Price,  $1.00. 

Forty  diagrams  of  the  constellations  and 
eight  of  the  moon,  together  with  concise  data 
relative  to  these  objects  are  here  conveni- 
ently arranged. 

An  Easy  Guide  to  the  Constellations:  With 
a  Star  Atlas.  By  James  Gall.  Pp.  11;  cloth. 
Illustrated.     Price,  75c. 

The  book  is  complete  for  Southern  Europe 
and  the  United  States.  It  is  strange  that  the 
constellations  are  so  little  known  even  to 
men  of  refinement  and  education. 


Half  Hours  With  the  Stars.  By  Richard  A. 
Proctor.  Large  quarto  size;  boards.  Price, 
$2.00. 

A  plain  and  easy  guide  to  knowledge  of  the 
Constellations  showing  in  twelve  maps  the 
position  for  the  United  States  of  the  principal 
star  groups  night  after  night.  Maps  and 
texts  specially  prepared  for  American  stu- 
dents. 

Star  Lore  of  All  Ages.  By  William  Tyler 
Olcott.  Pp.  449;  cloth.  Beautifully  illus- 
trated.    Price,  $3.50. 

The  mythology  of  the  Constellations  adds 
an  indescribable  quality  of  interest  to  the 
study  of  astronomy.  It  is  always  a  source 
of  satisfaction  to  trace  back  to  sources  and 
origins  the  myths  and  legends  that  invest  the 
stars  with  personality. 

History  of  Astronomy.  By  George  Forbes. 
Pp.  192;  cloth.     Illustrated.     Price,  75c. 

Biographical  sketches  of  the  pioneers  of 
astronomy  and  a  comparative  analysis  of 
their  theories  and  discoveries. 

The  Call  of  the  Stars.  By  John  R.  Kippax. 
Pp.  418;  cloth.  A  Popular  Introduction  to  a 
Knowledge   of  the   Starry  Skies.     Price,  $2.50. 

A  concise  and  accurate  book  written  in 
plain,  non-technical  language,  richly  illus- 
trated by  charts  and  diagrams  and  by  plates 
from  recent  photographs  made  by  distin- 
guished astronomers. 

Easy  Star  Lessons.  By  Richard  A.  Proctor. 
Pp.  217;  cloth.  Numerous  illustrations  and 
star  maps  for  each  month.     Price,  $2.00. 

A  practical  and  easy  method  to  find  the 
place  of  each  star  and  constellation  in  the 
skv  at   different   latitudes  and   seasons. 
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A  Beginner's  Star  Book.  By  Kelvin  Mc- 
Kready.  Pp.  148;  cloth.  Charts  and  astro- 
nomical   photographs.      Price.   $2.50. 

A  novel  and  effective  system  of  night  charts 
and  Key  maps  to  enable  observers  to  study 
the  course  of  constellations  throughout  the 
year,   either  with   or  without   telescope. 

A  Field  Book  of  the  Stars.  By  William  T. 
Olcott.  Pp.  162;  cloth.  Illustrated.  Price, 
$1.00. 

Onljr  what  the  reader  can  observe  with  the 
naked  eye  or  with  an  opera  glass  have  been 
included  in  this  book,  written  to  make  easy 
the   recreation   of  star  gazing. 

History  of  Geology.  By  Horace  B.  Wood- 
ward.    Pp.  203;  cloth.     Price,  75c. 

The  story  of  the  Earth  is  written  in  stone 
and  Geology  seeks  to  interpret  these  facts  in 
order  to  account  for  its  structure  and  origin. 
The  birth  of  Geology  dates  from  the  close  of 
the   18th  century. 

Ethnology.  By  A.  H.  Kean.  Pp.  564 ;  cloth. 
Price.  $2.60. 

Two    Parts 

Two  parts  of  this  topic  are: 

Part  I.     Fundamental  Ethnical  Problems. 

Part  II.     The  Primary  Ethnical  Groups. 

A  book  for  students  who  feel  the  need  of  a 
trustworthy  guide  to  the  vast  literature  on 
Anthropology  that  has  accumulated  since 
the  publication  of  the  Origin  of  Species.  A 
synthetic  study  of  evolutionary  material  es- 
pecially on  the  subject  of  the  antiquity  of 
Man — the  Stone  and  Bronze  ages — and  the 
origin    of    civilization. 

Primitive  Animals.  By  Geoffrey  Smith. 
Pp.   153;  cloth.     Illustrated.     Price,  40c. 

An  interesting  sketch  of  the  wider  prob- 
lems of  animal  relationship  in  which  it  is 
shown  that  embryonic  and  larval  histories 
often  throw  a  unique  light  upon  the  relation- 
ship of  adult  animals  which  could  not  be 
even  guessed  at  in  any  other  way. 

Prehistoric  Man.  By  W.  I..  H.  Duckworth. 
Pp.  156;  cloth.     Illustrated.     Price,  40c. 

The  most  important  of  recent  discoveries  of 
the  remains  of  early  prehistoric  man  are  here 
well  considered. 

The    Natural    History    of    Coal.      By    E.    A. 

Newell    Arber.      Pp.    163;    cloth.      Illustrated. 
Price,  40c. 

A  sketch  of  the  origin  of  the  most  im- 
portant products  of  the  past  which  we  have 
learned  to  use — Coal,  and  petroleum. 

The  Living  World.  Whence  it  came,  whith- 
er is  it  drifting.  By  H.  W.  Conn.  Pp.  195; 
cloth.     Illustrated.     Price,  $1.25. 

The  origin  of  life  as  studied  from  the  fossil 
record  gives  to  the  history  of  plants  and 
animals  a  basis  of  discussion  as  to  the  effect 
of  climate  on  forms  of  living  matter.  The 
microscope,  the  chemist's  retort,  and  the 
geologist's  hammer  all  contribute  to  this 
rather  interesting  and  popular  book. 

The  Sphere  of  Science.  By  Frank  Sargent 
Hoffman.  Pp.  268;  cloth.  A  Study  of  the  Na- 
ture and  Method  of  Scientific  Investigation. 
Price,  $1.50. 


Every  department  of  knowledge  is  capable 
of  scientific  treatment,  and,  as  pointed  out 
by  this  author,  the  new  theology,  the  new 
chemistry,  etc.,  are  not  so  much  new  facts  as 
new  ways  of  looking  at  old  facts. 

The  Coming  of  Evolution.  By  John  W. 
Judd.     Pp.  171 ;  cloth.     Price,  40c. 

A  brief  but  handy  collection  of  biographical 
sketches  of  pioneers  in  the  history  of  ideas 
and   evolutionary   doctrines. 

Heredity.     In  the  Light  of  Recent  Research. 

By  L.  Doncaster.  Pp.  168;  cloth.  Price,  40c. 
A  brief  statement  of  the  modern  develop- 
ment of  research  on  the  inheritance  of  ac- 
quired characters.  One  of  the  most  baffling 
problems  in  scientific  inquiry  is  to  discover 
the  mechanism  by  which  resemblances  and 
differences  between  parents  and  children  are 
brought  about. 

Sex  and  Character.  By  Otto  Weininger. 
Pp.  356;  cloth.     Price,  $3.00. 

A  special  investigation  of  the  problem  of 
woman.  This  author  refers  the  whole  con- 
trast between  man  and  woman  to  a  single 
principle.  He  contends  that  the  germs  of  a 
world  scheme  closely  allied  to  the.  concep- 
tions of  Plato,  Kant  and  Christianity  are  to 
be  found  in  scientific  monism. 

The  Method  of  Evolution.  By  H.  W.  Conn. 
Pp.  408;  cloth.     Price,  $2.00. 

An  especially  full  account  of  the  theories 
of  heredity  inaugurated  by  Weissman  and  of 
the  very  great  change  that  they  have  pro- 
duced in  the  view  which  all  biologists  take 
to-day,  in  regard  to  all  phenomena  connected 
with   evolution   and   development. 

Evolution  of  Today.  By  H.  W.  Conn.  Pp. 
338;  cloth.     Price,  $1.75. 

A  summary  of  evolution  with  an  account 
of  the  progress  made  by  the  discussions  and 
investigations  of  the  last  quarter  of  a  cen- 
tury.    A  popular  treatment. 

Heredity.  By  J.  Arthur  Thompson.  Pp. 
627;  cloth.     Illustrated.     Price,  $3.50. 

The  study  of  heredity  and  the  transmission 
of  acquired  characters  is  of  great  practical 
importance  and  one  which,  wc  predict,  will 
soon  become  a  means  by  which  social  wel- 
fare will  be  greatly  advanced.  Partial  chap- 
ter headings  :  Physical  Basis  of  Inheritance ; 
Heredity  and  Variation;  Transmission  of  Ac- 
quired Characters  ;  Experimental  Study  of  In- 
heritance; Heredity  and  Disease;  Sex  and 
Heredity.     The  book  is  a  library  in  itself. 

Bacteria.  As  Related  to  Industrial  Pro- 
cesses and  Public  Health.  By  George  New- 
man.   Pp.  340;  cloth.    Illustrated.    Price,  $2.00. 

The  great  name  of  Pasteur,  Koch,  and 
Lister,  are  a  few  of  the  proofs  that  the 
science  of  bacteriology  has  a  practical  value 
in   every-day  life. 

History  of  Physiology.  During  the  16th, 
17th  and  18th  Centuries.  By  Sir  M.  Foster. 
Pp.  310;  cloth.     Price,  $2.25. 

Stories  of  the  personal  lives  of  those  men 
who  gave  birth  to  great  ideas  in  the  history 
of  physiology  woven  into  exposition  of  their 
theories  and  the  results  to  human  welfare. 
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Some   Neglected   Factors   in    Evolution.     By 

H.  M.  Bernard.  Pp.  487;  cloth.  Price,  $3.00. 
The  great  Cosmic  rythm  evident  in  all 
forms  of  life  contains  the  key  to  the  solution 
of  mental  development  as  told  in  this  Essay 
in  Constructive  Biology,  vi'ith  forty-seven  il- 
lustrations of  cell  tissue  as  the  form  feature 
of  a  living  network  present  in  all  protoplas- 
mic tissues. 

Man,  Past  and  Present.  By  A.  H.  Keane, 
Vice  President  of  the  Anthropologic  Insti- 
tute.    Pp.  584;  cloth.     Price,  $3.00. 

The  direct  bearing  in  Evolution  of  the  hu- 
man species,  of  the  essential  unity  and  mi- 
gration of  man  is  the  principal  theme  of  this 
work.  It  is  geographical  as  well  as  anthropo- 
logical and  deals  with  the  idea  of  migration 
in   a  highly  interesting  argument. 

Darwin    and    Modern     Science.      By    A.    C. 

Seward.     Pp.  592;  cloth.     Price,  $5.00. 

Essays  in  Commemoration  of  the  Centenary 
of  the  birth  of  Charles  Darwin  and  of  the 
fiftieth  anniversary  of  the  publication  of  THE 
ORIGIN  OF  SPECIES.    A  great  book. 

Mendel's    Principles    of    Heredity.      By    W. 

Bateson.     With  Bibliography.     Pp.  404;  cloth. 
Illustrated;  colors.     Price,  $3.50. 

A  succinct  account  of  discoveries  in  regard 
to  Heredity  made  by  the  applications  of  Men- 
del's method  of  research.  The  study  of 
Heredity  has  become  an  organized  branch  of 
physiological  science,  abundant  in  results  and 
in   promise   unsurpassed. 

The  Groundwork  of  Science.  A  Study  of 
Epistemology.  By  St.  George  Mivart.  Pp. 
328;   cloth.     Price,  .$1.75. 

The  scientific  spirit  is  above  all  an  inquir- 
ing spirit.  The  ground  work  of  science  is  to 
be  found  in  the  human  mind,  even  with  those 
matters  which  can  be  submitted  to  the  test 
of  sensation.  The  last  word  rests  with  the 
intellect  and  not  with  the  senses. 

Elements  of  Botany.  By  Francis  Darwin. 
Pp.  235  ;  cloth.    Illustrations.    Price,  $1.25. 

A  knowledge  of  the  names  and  nature  of 
plants  and  trees  in  a  garden  or  small  woods 
adds  a  personality  that  makes  them  seem  al- 
most  our   fellow   creatures. 

History  of  Anthropology.  By  Alfred  C. 
Haddon.     Pp.  205;   cloth.     Price,  75c. 

"Hypothesis  is  the  salt  of  Science."  It  is 
one  of  the  most  important  functions  of  the 
synthetic  student  to  cull  data  from  a  mass  of 
facts  and  to  weld  them  into  a  coherent 
hypothesis.  This  small  book  offers  an  ac- 
ceptable result  of  such  a  method. 

History  of  Chemistry.  By  Sir  Edward 
Thorpe.  Men  who  created  the  art  and  science 
of  chemistry  from  the  earliest  time  to  the 
present  day.  2  vols.;  cloth.  Portraits  illus- 
trated.    Price,  75c  per  volume. 

The  chemical  philosophy  of  the  ancients 
partook  of  the  mysticism  and  magic  of  their 
religions  and  what  is  now  understood  as  ne- 
cessity in  natural  law  was  then  supposed  to 
be  the  intervention  of  gods.  An  interesting- 
short  sketch  of  each  period  adds  to  the  in- 
terest of  the  biographies. 


The  Conquest  of  the  Air.  By  Alphonse 
Berget.     Pp.  249;  cloth.     Price,  $1.75. 

The  history,  theory,  and  practice  of  Avia- 
tion, together  with  eighty-three  diagrams  and 
forty-eight  plates,  make  this  a  valuable 
book  for  all  who  wish  to  keep  abreast  of  the 
times.  No  one  can  now  foresee  the  influence 
of  Aviation  upon  the  future  habits  of  man- 
kind. 

Lessons  on  Soil.  By  E.  J.  Russell.  Pp.  132; 
cloth.     Illustrated.     Price,  45c. 

A  practical  hand  book  for  class  experiment 
in  the  mixing  of  soils,  molds  and  fertilizers. 
Simple  and  very  useful  for  children  and  ama- 
teur gardeners. 

Earth  Worms  and  Their  Allies.  By  Frank 
E.  Beddard.  Pp.  146;  cloth.  Illustrated.  Bib- 
liography.     Price,    40c. 

A  short  volume  which  embodies  the  princi- 
pal facts  relating  to  worms  as  geological 
agents  in  leveling  the  ground  as  well  as  keep- 
ing it  open  for  air  and  water. 

Life  in  the  Sea.  By  James  Johnstone.  Pp. 
146;   cloth.     Illustrated.     Price,  40c. 

A  discussion  of  the  general  economy  of  the 
sea.  Marine  biology  during  the  last  ten  years 
has  risen  almost  to  an  equal  importance  with 
scientific  agriculture.  Fishing  as  well  as 
farming  is  coming  into  prominence  as  a  staple 
industry. 

The     Natural     History     of     the     Farm.      By 

James    G.    Needham.      Pp.    347;    cloth.      Illus- 
trated.    Price,  $1.50. 

A  guide  to  the  Practical  Study  of  the 
Sources  of  Our  Living  in  Wild  Nature.  Louis 
Agassiz,  the  great  naturalist  and  teacher, 
said,  "Study  Nature,  not  books."  All  food  and 
fruit  plants  were  once  wild  plants. 

Rocks    and    Their    Origins.      By    Grenville 
A.  J.  Cole.     Pp.  176;  cloth.     Price,  40c. 

A  contribution  for  the  general  reader  who 
is  interested  in  the  earth,  its  origin,  age  and 
processes  of  growth  and  decay. 

The  Origin  of  Earthquakes.  By  Charles 
Davison.  Cloth.  Illustrated,  with  seismic 
maps  and  sketches.     Price,  40c. 

The  folding  and  crumpling  of  rock  by  in- 
ternal movements  of  the  earth  mass,  and  the 
subsequent  displacements  are  indications  of 
young  regions  where  earthquakes  are  infre- 
quent, the  region  is  in  a  stage  of  comparative 
old  age. 

Spiders.  By  Cecil  Warburton.  Pp.  134; 
cloth.     Illustrated.     Price,  40c. 

The  wonderful  complexity  of  the  instincts 
which  govern  the  actions  of  spiders;  the  ex- 
traordinary operations  they  perform  entirely 
untaught.  All  inherited  impulses  show  them 
to  be  extraordinary  machines  well  worth 
careful   study. 

Our  Insect  Friends  and  Foes.  By  Belle  S. 
Cragin.    Pp.  377;  cloth.    Illustrated  255.   Price, 

$1.75. 

When  you  study  insects  you  learn  of  many 
marvelous  laws  of  adaptation  to  environment. 
How  to  collect  and  how  to  study  is  the  first 
step  in  making  science  attractive  for  begin- 
ners. This  is  a  practical  handbook  for  teach- 
ers. 
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The  Migration  of  Birds.  By  T.  A.  Coward. 
Pp.  135;  cloth.  Maps  and  Bibliography.  Price, 
40c. 

Birds  are  perfect  aerial  navigators  and 
much  can  be  learned  by  studying  their  sys- 
tems of  routes  in  traveling  at  great  heights 
and  for  great  distances. 

Plant-Animals.  By  F.  Keeble.  Pp.  156; 
cloth.     Illustrated.     Price,  40c. 

A  sketch  of  the  behavior  and  nature  of 
worms.  The  most  important  modern  biologi- 
cal discoveries  have  resulted  from  researches 
into  the  life  histories  of  the  lower  organisms. 

The  Wanderings  of  Animals.  By  Hans  Ga- 
dow.  17  Maps  and  Bibliography.  Pp.  154; 
cloth.     Price,  40c. 

The  study  of  animal  distribution  is  a  real 
romance   of  Land   and  Water. 

Practical  Physiology  of  Plants.  By  Francis 
Darwin.     Pp.  321;   cloth.     Illustrated.     Price, 

$1.25. 

This  book  makes  no  pretense  to  complete- 
ness, but  contains  a  valuable  selection  of  ex- 
perimental and  analytical  work,  as  seems 
suitable  for  botanical  students. 

Psychology    and    Common    Life.       By    F.    S. 

Hoffman.    Pp.  286 ;  cloth.    Price,  $1.30. 

A  selection  of  the  most  important  facts 
from  the  great  mass  of  material  now  accu- 
mulated by  students  of  psychical  research. 
The  style  and  treatment  are  simple  and  the 
work  thoroughly  scientific. 

The  Mathematical  Theory  of  Electricity 
and  Magnetism.  By  J.  H.  Jeans.  Pp.  584; 
cloth.     Price,  $4.50. 

This  is  considered  the  best  book  for  the 
student  and  physicist  of  limited  mathemati- 
cal attainments.  It  will  form  a  useful  intro- 
duction  to   more  complete  works. 

Soils,    How   to   Handle   and    Improve   Them. 

By  T.  W.  Fletcher,  Michigan  Agricultural  Col- 
lege.    Pp.  436;  cloth.     Illustrated.     Price, 

Important  facts  about  the  soil  written  in  a 
plain  and  untechnical  manner,  of  great  use 
for  schools  and  small  gardens. 

Comparative   Physiology   of   the   Brain.     By 

Jacques  Loeb.     Pp.  46.    Illustrated  312.     Price, 
$1.75. 

The  physiology  of  the  brain  has  been  ren- 
dered difficult  through  the  fact  that  metaphy- 
sicians have  concerned  themselves  with  the 
interpretations  of  brain  functions.  The  book 
is  dedicated  to  Prof.  Ernst  Mach. 

The  Bacteriology  of  Diphtheria.  Edited  by 
G.  A.  F.  Utall,  Prof,  of  Biology  in  Cambridge 
and  G.  S.  Graham-Smith,  University  Lecturer 
in  Hygiene,  Cambridge.  Pp.  718;  cloth;  quar- 
to.    Price,  $7.00. 

The  purpose  of  this  volume  is  to  give  a  full 
account  of  the  bacteriology  of  diphtheria  and 
methods  employed,  not  only  in  diagnosis  but 
also  in  prevention  and  treatment.  It  in- 
cludes sections  on  the  history  and  pathology 
of  this  disease,  the  mortality  caused  by  it,  the 
toxins,  antitoxins,  and  the  serum  disease,  a 
full  and  comprehensive  treatment  by  authori- 


The  Mental  State  of  Hystericals.  By  Pierre 
Janet.     Pp.  527;  cloth.     Price,  $3.50. 

This  author  divides  his  study  into  two 
parts  : 

I.    Analysis  of  Mental  Stigmata. 

II.  Examination  of  mental  accidents  of 
hysteria. 

It  is  a  comparative  study  of  the  moral  and 
physical  condition  in  brain  psychology.  Very 
useful  to  students  of  insanity  and  criminal 
cases. 

Immunity  in  Infective  Diseases.  By  Elie 
Metchnikoff.    Pp.  586;  cloth  ;  4  vo.   Price,  $5.00. 

This  famous  author  gives  the  sum  total  of 
twenty-five  years'  practice  at  the  Pasteur  In- 
stitute, in  association  with  E.  DuClaux  and 
E.  Roux,  to  whom  the  book  is  dedicated.  The 
problem  of  immunity  in  relation  to  infective 
diseases  is  one  that  not  merely  concerns  gen- 
eral pathology  but  has  a  very  important 
bearing  on  all  branches  of  practical  medicine, 
such  as  hygiene,  surgery,  and  the  veterinary 
art.  The  immunization  of  animals  useful  to 
man  is  likewise  a  question  of  such  great  im- 
portance to  agriculture  and  to  industry  as  to 
have  now  become  the  object  of  legislation. 

The  Bacillus  of  Long  Life.  By  Loudon  M. 
Douglas.    Pp.  168;  cloth.    Illustrated  62.   Price, 

$1.50. 

Ponce  de  Leon  sought  long  life  in  the  cli- 
mate of  Florida.  Modern  people  seek  long 
life  in  food  and  drink.  This  manual  attempts 
to  give  an  historical  account  of  the  use  of 
fermented  milks  and  their  wonderful  effect 
in  the  prolongation  of  human  existence. 

Mental  Functions  of  the  Brain.  By  Bernard 
Hollander.  Pp.  507;  cloth.  Illustrated  with 
clinical  records  of  800  cases  of  localized  Brain 
Derangement.    Price,  $3.50. 

This  is  the  first  work  in  the  subject  of  fun- 
damental psychical  functions  and  their  lo- 
calization  in  the  brain. 

Insurance  and  Crime.  The  Effects  in  So- 
ciety of  Certain  Abuses  of  Insurance.  By 
Alexander  C.  Campbell.  Pp.  408;  cloth.  Price, 
$2.50. 

Honest  insurance  companies  have  nothing 
to  fear  from  this  book.  The  temptations  to  do 
wrong  inherent  in  the  abuses  of  insurance 
are  here  pointed  out  in  a  work  that  must 
appeal  to  thoughtful  persons. 

Fields,  Factories  and  Workshop.     By  P.  A. 

Kropotkin.     Pp.  473;  cloth.     Price,  75c. 

Economical  tendencies  and  the  results  of 
research,  special  reports  and  numerical  data 
are  here  considered  to  show  how  brain  work 
may  be  combined  with  manual  work  to  the 
advantage  of  agriculture  and  industries. 

Political  Theories  of  the  Middle  Ages.     By 

Dr.  Otto  Gierke.    Translated  by  Frederick  W. 
Maitland.     Pp.  197;  cloth.    Price,  $2.50. 

A  reliable  translation  of  a  valuable  exposi- 
tion of  Political  Theory.  Some  of  the  chap- 
ter heads  are:  Evolution  of  Political  Theory; 
Historical  Unity  in  Church  and  State;  Phi- 
losophy and  Theology. 
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Sociology.  By  John  Basconi.  Pp.  261 ;  cloth. 
Price,  $1.50. 

Rational  insight  applied  to  the  broad  facts 
of  experience,  in  an  endeavor  to  interpret  the 
mutual  relationship  of  individual  and  so- 
ciety. 

The  Mexican  People;  Their  Struggle  For 
Freedom.  By  L.  Gutierrez  de  Lara  and  Edg- 
cumb  Pinchon.  Pp.  360.  Illustrated.  Price, 
$1.50. 

This  book  gives  the  story  of  the  Mexican 
struggle  from  the  point  of  view  of  the  Native 
Mexican. 

It  tells  of  the  continuous  warfare  between 
the  Government  and  the  wealthy  land-owners 
on  one  side  and  the  common  people  on  the 
other,  who  have  fought  to  regain  possession 
of  the  land. 

It  tells  the  story  of  the  Constitution  of 
1857  and  of  the  commercial  and  governmental 
influences  which  have  made  it  a  dead  letter. 

In  a  word,  it  is  the  Mexico  few  Americans 
know   or  understand. 

The  United  States  and  Peace.  By  William 
H.  Taft.     Pp.  182.     Price,  $1.00. 

CONTENTS. 

The  Monroe  Doctrine:  Its  Limitations  and 
Implications. 

Shall  the  Federal  Government  Protect 
Aliens  in  Their  Treaty  Rights? 

Arbitration  Treaties  That  Mean  Something. 

Experiments  in  Federation  for  Judicial  Set- 
tlement of  International  Disputes. 

Human  Efficiency.  A  Psychological  Study 
of  Modern  Problems.  By  Horatio  W.  Dress- 
er.    Pp.  384;  cloth.     Price,  $1.50. 

Practical  optimism  is  principle  of  the  con- 
servatism of  human  energy.  A  popular  an- 
alysis of  human  nature  and  its  application  to 
industrial  problems.  Well  written  and  stimu- 
lating to  right  ideas. 

The  Relation  of  Labor  to  the  Law  of  To- 
day. By  Dr.  Lujo  Brentana,  University  of 
Leipsic.     Pp.  305;  cloth.     Price,  $1.50. 

The  relations  of  labor  have  not  yet  been 
scientifically  discussed  by  our  economists,  and 
the  labor  question  has  been  left  to  unscien- 
tific, even  revolutionary  writers.  The  labor 
question  in  this  country  is  certainly  a  burn- 
ing one  that  finds  no  solution  in  violence.  It 
is  well  for  employers  to  know  what  history 
and  political  economy  have  to  say  upon  the 
labor  question.  The  principle  of  Authority, 
Individualism  and  Socialism  are  discussed 
with  profit. 

Studies  in  Socialism.  By  Jean  Jaures.  Pp. 
198;  cloth.     Price,  $1.00. 

It  is  well  to  listen  to  what  is  sincerely 
spoken  in  the  face  of  difficulties.  The  person- 
ality of  Jaures  served  as  the  point  on  which 
political  controversy  in  France  concentrates. 
His   socialism  is  his  religion. 

Law.  Its  Origin,  Growth  and  Function.  By 
J.  O.  Carter.     Pp.  360;  cloth.     Price,  $2.50. 

Lectures  prepared  for  delivery  before  the 
Harvard  Law  School.  Not  a  technical  trea- 
tise, but  rather  a  comprehensive  study  of  the 
function  of  law  as  a  force  in  civilization. 


The  Sphere  of  the  State.  By  Frank  S.  Hoff- 
man.   Pp.  275;  cloth.    Price,  $1.75. 

The  true  concept  of  the  state  is  not  politi- 
cal, but  personal.  The  state  exists  for  the 
people.  No  intelligent  man  can  be  a  good 
citizen  unless  he  strives  to  find  out  for  him- 
self the  purpose  which  the  institutions  of  his 
country  are  trying  to  work  out.  As  a  chain 
is  as  strong  as  its  weakest  link,  so  are  states 
strong  by  reason  of  the  intelligence  of  its 
citizens. 

The  Administration  of  Justice  in  Criminal 
Matters.  By  G.  Glover  Alexander.  Pp.  158; 
cloth.     Price,  40c. 

An  interesting  sketch  of  the  earliest  form 
of  social  justice. 

The  Great  Illusion.  By  Norman  Angell.  Pp. 
414;    cloth.      Price,   $1.00. 

A  study  of  the  relation  of  Military  Power 
to  National  Advantage.  The  present  rivalry 
of  Armaments  is  very  significantly  pointed 
by  this  clear  exposition. 

Sociology.  By  J.  H.  W.  Stuckenberg.  2 
Vols.  Octavo.     Pp.  800;  cloth.    Price,  $4.50. 

The  results  of  the  latest  researches  in  this 
Science  of  Human  Society  are  here  brought 
together  in  a  rich  and  indispensable  form  for 
the  student  who  wishes  a  critical  product 
rather  than  a  mass  of  half-digested  theories 
in  this   newest   department   of  knowledge. 

The  Social  GospeL    By  Adolf  Harnack.    Pp. 

225;  cloth.     Price,  $1.25. 

The'  purpose  of  these  essays  is  to  show 
that  the  moral  directions  of  Jesus  are  not 
complex  in  their  demands,  but  require  of  us 
only  singleness  of  aim  and  a  steadfast  in- 
dependent attitude  of  moral  consciousness. 

The  Family.  An  Ethnographical  and  His- 
torical Outline  with  Descriptive  Notes, 
planned  as  a  Text  Book  for  the  use  of  Col- 
lege Lecturers  and  of  Directors  of  Home- 
reading  Clubs.  By  Elsie  Clews  Parsons.  Pp. 
387;  cloth.     Price,  $3.00. 

The  elementary  student  of  Sociology  may 
well  begin  with  the  study  of  what  constitutes 
the  idea  of  family  and  its  value  to  society 
and   human  welfare. 

Ancient  Rome  and  Modern  America.  By 
Guglielmo  Ferrero.  Pp.  352;  cloth.  Price, 
$2.50. 

A  comparative  study  of  Morals  and  Man- 
ners, which  will  give  some  misgivings  to 
those  readers  who  rest  in  easy  content  that 
"all  is  well  in  this  land  of  liberty."  "A  bril- 
liant European,  who  is  a  distinguished  pro- 
fessor of  literature  in  one  of  the  universities 
of  North  America,  but  who,  notwithstanding 
a  very  lengthy  sojourn  in  the  American  re- 
public, has  preserved  intact  the  ideas  and  the 
spirit  of  the  Old  World,  said  to  me  one  day 
in  New  York:  'In  this  land  of  liberty,  there 
is  one  tyranny  more  terrible  than  all  the 
tyrannies  of  Europe,  that  of  the  judicial 
power!'  That  a  magistrate  should  have  the 
power  to  give  orders,  be  they  of  only  momen- 
tary validity,  which  are  the  expressions  of 
his  own  will  and  not  of  the  letter  of  the  law. 
seems  to  the  European  a  monstrous  thing,  a 
relic  of  the  ancient  tyrannies,  which  harmo- 
nizes but  ill  with  republican  institutions." 
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The  Relation  of  Religion  to  Civil  Govern- 
ment in  the  United  States.  By  Isaac  A.  Cor- 
nelison.     Pp.  386;  cloth.     Price,  $2.00. 

At  the  present  time  there  seems  to  be  an 
attempt  to  secure  recognition  for  parochial 
and  sectarian  schools.  This  book  gives  an 
interesting  historical  account  of  the  subject 
from  1776  to  the  present  day. 

Part  I  deals  with  the  question  of  history 
of   church    and    state    in   America    after    1776. 

Part  II,  a  question  of  fact  in  the  relation 
of  Christianity  to  Civil  Government  in  the 
United  States. 

Political  thought  begins  vi^ith  the  Greeks. 
It  is  connected  with  what  may  be  called  the 
secular  Greek  Mind.  A  readable  and  timely 
book  for  all  who  understand  the  value  of 
past  events  in  directing  modern  opinion. 

The  Great  French  Revolution.  By  Prince 
Kropotkin.     Pp.  604;  cloth.     Price,  $2.25. 

This  author  points  out  several  very  salient 
facts.  The  people  of  the  lowest  stratum 
played  a  great  part  in  this  revolution,  a  fact 
overlooked  by  the  makers  of  modern  political 
science. 

Strikes.  When  to  Strike.  How  to  Strike. 
By  Oscar  T.  Crosby.  Pp.  198;  cloth.  Price, 
$1.25. 

A  book  of  suggestions  for  the  buyers  and 
sellers  of  labor.  It  endeavors  to  classify  the 
causes  that  lead  men  to  strike  and  to  measure 
the  profit  and  loss  involved  in  a  struggle  for 
higher  wages. 

Immigration  and  Labor.  By  Isaac  A.  Hour- 
wich.     Pp.  528;  cloth.     Price,  $2.50. 

The  effect  of  immigration  upon  the  condi- 
tions of  American  labor  is  the  important 
theme  here  analyzed  from  cause  to  condi- 
tions.    Comprehensive  and  well  written. 

The  Psychology  of  Revolution.  By  Gus- 
tave  LeBon.     Pp.  335;  cloth.     Price,  $2.50. 

A  specific  application  of  his  theory  of 
crowds,  together  with  a  discussion  of  the 
psychology  of  revolutions  and  the  mental  and 
emotional  make-up  of  the  leaders  of  such 
movements. 

Roman  Education.  By  A.  S.  Welkins.  Pp. 
98;  cloth.     Price,  60c. 

An  interesting  comparison  of  early  Roman 
family  systems  and  of  the  same  when  under 
Greek  influence.  Especially  interesting  as  a 
contrast  to  modern  education  and  its  lack  of 
home  influences. 

What  Have  the  Greeks  Done  For  Modern 
Civilization.  By  John  P.  Mahaffy.  Pp.  261 ; 
cloth.     Price,  $1.50. 

Written  with  keen  insight  and  truth.  The 
author  takes  a  wide  sweep  and  presents  his 
conclusions  regarding  the  modern  world's 
heritages  in  politics,  art,  and  literature.  A 
wonderfully  lucid  and  eloquent  exposition. 
An    intellectual   tonic. 

The  Moral  Life.  By  W.  R.  Sorley.  Pp.  146; 
cloth ;   Price,  40c. 

Questions  of  fact  and  history,  as  compared 
with  questions  of  validity  and  worth,  are 
here  considered  in  studying  the  conduct  of 
man  and  the  behavior  of  animals  in  pres- 
ence  of  moral  ideas. 


The  Persian  Revolution  of  190^-196$.     By  E. 

G.  Browne.  Pp.  470;  cloth.  Illustrated.  Price, 
$3.25. 

Of  all  the  ancient  nations  Persia  is  almost 
the  only  one  which  still  exists  as  an  inde- 
pendent political  unit.  This  author  is  sym- 
pathetic  in  his  treatment  of  the  politics  of 
Persia,  and  gives  the  reader  many  beautiful 
sidelights  on  the  character  of  a  people  whom 
the  western  world  knows  only  through  its 
poetry,  its  beautiful  carpets,  tiles  and  pot- 
tery. The  vast  realm  of  Persian  Literature, 
its  great  religious  history,  all  are  touched 
upon  in  this  essay  with  enough  color  to 
lighten  the  heavier  chapters  in  modern  poli- 
tics. 

Economics.  An  Account  of  the  Relations 
Between  Private  Property  and  Public  Wel- 
fare. By  Arthur  T.  Hadley,  President  of  Yale 
University.     Pp.  495;   cloth.     Price,  $2.50. 

An  attempt  to  apply  the  methods  of  modern 
science  to  the  problem  of  modern  business. 
Thorough  in  treatment  and  written  in  clear 
language,  the  careful  reading  of  this  volume 
will  repay  the  general  reader. 

The  Physical  Basis  of  Music.  By  Alex, 
Wood.  Pp.  160;  cloth.  Diagrams.  Bibli- 
ography.    Price,  40c. 

An  analysis  and  classification  of  sounds, 
noises,  notes,  vibrations  of  every  sort,  to- 
gether with  an  explanation  of  the  structure 
and  action  of  the  ear.  Useful  to  every  one 
who  wishes  a  general  knowledge  of  the 
mechanism   of   music. 

A  Short  History  of  Women's  Rights.  From 
the  days  of  Augustus  to  the  present  time.  By 
Eugene    A.    Hecker.      Pp.    292;    cloth.      Price, 

$1.50. 

The  changing  status  of  women  in  modern 
economic  conditions  give  a  certain  general 
importance  to  the  legal  restrictions  imposed 
in   different   epochs  and  countries. 

The  American  Business  Woman.  By  John 
H.  Cromwell.     Pp.  375 ;  cloth.    Price,  $2.00. 

Women  left  with  property  to  manage  will 
find  this  book  useful.  American  women  are 
almost  totally  ignorant  of  the  ordinary  rules 
and  methods  of  business.  A  guide  for  the  in- 
vestment and  accumulation  of  property. 

The    Binding    Force    of    International    Law. 

By  A.  Pearce  Higgins,  Lecturer  at  the  Lon- 
don School  of  International  Law.  Pp.  48; 
cloth.     Price,   50c. 

International  law  is  of  increasing  import- 
ance, especially  to  America,  now  that  she 
rapidly  is  being  forced  into  the  role  of  world 
arbiter. 

Locke  on  Education.  Some  Thoughts  Con- 
cerning Education  by  John  Locke,  with  Notes 
and  Introduction  by  the  Rev.  R,  H.  Quick. 
Pp.  240;  cloth.     Price,  $1.00. 

Habits  and  Companions  are  the  two  great 
influences  in  shaping  children's  minds,  accord- 
ing to  John  Locke,  whose  thoughts  on  edu- 
cation still  furnish  the  plan  of  modern 
schools. 

The  Political  Thought  of  Plato  and  Aris- 
totle. By  E.  Barker,  Martin  College,  Oxford. 
Pp.  553;  cloth.     Price,  $3.50. 
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The  Sclenee  of  Ethics.  By  Leslie  Stephens. 
Pp.  438;  cloth.     Price,  $2.50. 

Society  and  man,  virtues  and  well  being  are 
discussed  in  these  well-written  essays.  The 
conduct  of  every  man  is  determined  by  his 
reason,  and  when  this  reason  is  defective 
then  he  must  accept  authority.  It  is  in  the 
discussion  of  authority,  then,  that  the  science 
of  Ethics  takes  root,  gives  a  fair  summary  of 
the   argument. 

In  Search  of  a  Soul.  By  Horatio  W.  Dres- 
ser.    Pp.  273;  cloth.     Price,  $1.25. 

An  interesting  book.  The  phenomena  of 
suggestion  and  the  facts  of  mental  cure  point 
directly  to  the  subconscious  Mechanism  as 
their  basis  of  being. 

Fatigue.  By  A.  Mosso.  Pp.  334;  cloth.  Il- 
lustrated.    Price,  $1.50. 

The  effect  of  fatigue  upon  the  vital  and 
mental  processes  is  here  shown  by  experi- 
ment and  careful  demonstrations  in  a  prac- 
tical way  for  teacher  and  parent,  as  well  as 
for  self-analysis  of  adults. 

Treatment    by    Hypnotism    and    Suggestion. 

By  Lloyd  Tuckey.  Pp.  427 ;  cloth.  Price,  $3.50. 
"Where  prejudices  exist,  the  most  obvious 
facts  avail  nothing,"  said  Herbert  Spencer. 
Although  it  is  not  yet  certain  that  hypnotism 
has  been  used  for  criminal  purposes,  yet  it 
is  foolish  to  blink  the  fact  that  it  might  be 
so  used. 

Living  by  the  Spirit.  By  Horatio  W.  Dres- 
ser.   Pp.  140;  cloth.     Price,  75c. 

The  problem  of  self-mastery  is  here  pre- 
sented in  practical  way  acceptable  to  science 
and  to  true  religion. 

The  Christ  Ideal.  By  Horatio  W.  Dresser. 
Pp.  147;  cloth.     Price,  75c. 

A  charming  little  gift  book  for  one  who  is 
in  need  of  the  optimism  of  love  and  good  will, 
whose  soul  is  sick  for  the  sympathy  of  hope 
and  life. 

Suggestive  Therapeutics.  A  Treatise  on 
the  Nature  and  Uses  of  Hypnotism.  By  H. 
Bernheim,  M,  D.  Pp.  420;  cloth;  Illustrated. 
Price,  $3.50. 

To  those  who  want  to  know  what  hyp- 
notism is  and  how  it  works,  we  can  recom- 
mend this  book.  The  evidence  of  facts  as 
here  given  will  finally  force  upon  the  most 
skeptical  minds  that  suggestive  therapeutics 
will  be  one  of  the  fairest  conquests  of  con- 
temporary medicine. 

Hygjerre  of  Nerves  and  Mind,  in  Heal^.h 
and  Disease.  By  August  Forel.  Pp.  343; 
cloth.     Price,  $2.00. 

August  Forel,  formerly  professor  of  Psy- 
chiatry in  the  University  of  Zurich,  has  un- 
usual qualifications  as  a  psychologist  in  the 
fields  of  instinct  and  hypnotism.  As  pro- 
fessor of  morbid  psychology  at  the  University 
of  Zurich  he  had  abundant  opportunity  for  in- 
vestigation and  explanati  )n  of  mental  dis- 
ease. In  these  days  when  ever}'  third  per.son 
claims  to  be  a  divinely  appointed  faith  healer, 
it  is  a  necessity  for  the  gen'iral  reader  to 
understand  the  fundamental  principles  of  sub- 
consciousness. 


The  Laws   of  Scientific   Hand  Reading.     By 

William  G.  Benham.    Pp.  630;  cloth     800  Illus- 
trations.     Price,    $2.75. 

By  studying  thousands  of  hands  and  trac- 
ing the  careers  of  their  owners,  Mr.  Benham 
has  reduced  his  hypotheses  to  a  fascinating^ 
5cience  of  character. 

Graphology.     What   Handwriting    Indicates. 

By  lohn  Rexford.  Pp.  142;  cloth.  Price,  $1.25. 
Handwriting  experts  have  become  an  in- 
stitution in  criminal  procedure.  This  book 
deals  vvith  character  studies  by  analyzing 
handwriting. 

A  Message  to  the  Well.  By  Horatio  W. 
Dresser.     Pp.  204;  cloth.     Price,  $1.25. 

A  special  message  to  those  who  have  found 
a  measure  of  truth  in  mental  healing  and 
who  wish  to  make  a  scientific  study  of  its 
causes. 

Function,  Feeling  and  Conduct.  By  Fred- 
erick Meakin.     Pp.  276;  cloth.     Price,  $1.50. 

A  philosophy  of  morals  as  grounded  in  hu- 
man nature.  An  attempt  to  find  a  natural 
basis  for  Ethical  law. 

Life  Beyond  Death.  By  Minot  T.  Savage. 
Pp.  328.     Price,  $1.50. 

"When  Thoreau  lay  dying  in  Concord  his 
best  friend  leaned  over  and  took  his  hand, 
saying,  'Henry,  you  are  so  near  to  the  border 
now,  can  you  see  anything  on  the  other  side?' 
Thoreau  answered,  "One  world  at  a  time, 
Parker.' "  The  book  is  a  highly  interesting 
review  of  the  world's  belief  on  the  subject 
of  the  life  beyond. 

Hypnotism;  and  Its  Application  to  Practical 
Medicine.  By  Otto  George  Wetterfstrand,  M. 
D.     Pp.  166;  cloth.     Price,  $2.00. 

The  growing  use  of  hypnotism,  suggestion, 
and  mind  healing,  make  it  very  important  for 
intelligent  citizens  to  inform  themselves  of 
its  methods  and  results  in  health  and  morals. 

Hypnotism  and  Suggestion.  In  Daily  Life, 
Education  and  Medical  Practice.  By  Bernard 
Hollander,  M.  D.,  Pp.  293;  cloth.     Price,  $1.75. 

The  results  of  thirty  years'  practical  experi- 
ence with  the  study  and  use  of  hypnotism  in 
the  treatment  of  nervous  and  mental  disor- 
ders. 

God  and  Man.  Philosophy  of  the  Higher 
Life.  By  E.  Ellsworth  Shumaker.  Pp.  ^406; 
cloth.     Price,  $2.00. 

The  World-All  and  its  relation  to  the  indi- 
vidual is  analyzed  in  answer  to  the  question. 
How  can  man  be  inspired  to  understand  him- 
self as  heir  to  the  Highest  Good?  This  book 
is  in  the  fullest  sense  written  for  all  to  whom 
eternal  life  is  real  and  desirable. 

Life's  Dark  Problems,  Or,  Is  This  a  Good 
World.  By  Minot  J.  Savage.  Pp.  219;  cloth. 
Price,  $1.35. 

This  well-known  author  has  some  interest- 
ing theological  answers  to  the  problems  of 
life  which  are  propounded  by  human  experi- 
ence. He  proves  that  we  have  no  right  to 
pronounce  judgment  on  life  until  it  is  fin- 
ished by  an  interesting  way  of  answering  the 
questions  of  the  spirit  by  illustrations  taken 
from  the  logic  of  every-day  life. 
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A  Physician  to  the  Soul.  Bj'  Horatio  W. 
Dresser.     Pp.   171;  cloth.     Price,  $1.00. 

A  manual  of  practical  methods  of  self-con- 
trol adapted  to  mental  healing  as  commonly 
practiced.  Particularly  in  reference  to  the 
Emmanuel  Movement   and  Christian  Science. 

The  Science  of  Happiness.  By  Jean  Finot. 
Pp.  333;  cloth.     Price,  $1.75. 

The  morality  of  optimism  and  pessimism  is 
described  in  a  thoroughly  delightful  yet  schol- 
arly style.  Too  often  the  pleasant  things  of 
life  are  left  to  the  popular  writer,  who  fails 
to  convince  even  while  he  pleases  the  reader. 

Man  and  the  Divine  Order.  By  Horatio  W. 
Dresser.     Pp.  440;  cloth.     Price,  $1.60. 

Immortality  as  expressed  in  the  search  for 
unity  between  man's  mental  life  and  his  phy- 
sical nature,  is  here  presented  in  a  series  of 
comparative  studies  of  various  philosophical 
systems.  The  style  of  the  essays  is  to  spread 
before  the  reader  many  theories  advanced  by 
American  writers,  such  as  James,  Royce,  etc. 
— as  compared  with  Kant,  Spencer,  etc.,  with- 
out insisting  upon  any  one  method. 

The  Power  of  Silence.  A  Study  of  the  Val- 
ues and  Ideals  of  the  Inner  Life.  By  Horatio 
W.  Dresser.     Pp.  356;  cloth.     Price,  $1.35. 

An  investigation  of  living  reality  as  a  test 
of  theories  of  religion  and  philosophy.  Si- 
lence as  a  self-help  in  emotional  control  and 
a  curative  agent  is  here  discussed  in  a  very 
practical  and  helpful  series  of  essays.  Not 
the  ultimate,  but  rather  the  immediate  ideal 
of  human  life  determines  character,  health 
and  success. 

Voices  of  Hope.  A  Series  of  Essays  on  the 
Problem  of  Life-Optimism  and  the  Christ.  By 
Horatio  W.  Dresser.  Pp.  213;  cloth.  Price, 
$1.25. 

Some  books  are  like  children.  They  often 
refresh  the  spirit  by  their  innocent  philoso- 
phy and  set  free  the  mental  energies  of  older 
mirds  merely  by  their  unspoiled  optimism. 

A  Book  of  Secrets.  By  Horatio  Dresser. 
Pp.  139;  cloth.     Price,  $1.00. 

By  self-questioning  one  can  discover  the 
secrets  of  his  own  failure  or  success.  Soc- 
rates declared  that  his  work  in  life  was  to 
help  the  growing  mind  to  express  its  ideas. 
By  skilful  questioning  he  first  learned  his 
pupils'  point  of  view;  then,  by  raising  equally 
skilful  objections,  he  compelled  the  young 
mind  to  defend  itself  and  so  deliver  its  full 
message. 

Health  and  the  Inner  Life.  An  Analytical 
and  Historical  Study  of  Spiritual  Healing 
Theories,  with  an  Account  of  the  Life  and 
Teachings  of  P.  P.  Quimby.  By  Horatio  W. 
Dresser.     Pp.  258;  cloth.     Price,  $1.35. 

The  fact  of  mental  cure  is  the  central 
theme  of  his  exposition  of  the  "inner  life" 
and   its   place   in   health   and  disease. 

The  Philosophy  of  the  Spirit.  By  Horatio 
W.  Dresser.     Pp.  547;  cloth.     Price.  $2.50. 

A  positive  rational  faith  in  the  Divine  pres- 
ence is  advocated.  As  a  whole,  this  book  is  a 
direct  appeal  to  immediate,  verifial)le  experi- 
ence in  contrast  with  speculative   systems. 


The   Philosophy  of  August   Comte.     By  L. 

Levy    Bruhl.      With   an   introduction   by   Fred- 
eric Harrison.     Pp.  363;  cloth.     Price,  $3.50. 

This  book,  published  in  1900,  was  an  event 
in  the  history  of  the  Positive  movement — the 
religion  of  humanity.  Contemporary  sociol- 
ogy is  the  creation  of  Comte;  scientific  psy- 
chology, in  a  certain  degree  has  sprung  from 
him.  It  is  not  rash  to  conclude  that  the  Posi- 
tivist  Philosophy  expresses  some  of  the  most 
characteristic  tendencies  of  the  age. 

Glimpses  of  the  Cosmos.  A  Mental  Autobi- 
ography. By  Lester  .F.  Ward.  3  vols.;  cloth. 
$2.50  each. 

The  three  volumes  here  comprise  collected 
essays  of  Dr.  Ward  written  at  different  stages 
of  his  career.  They  are  both  biographical  and 
historical.  His  style  is  clear  and  even  bril- 
liant and  the  subject  matter  is  a  record  so  to 
speak  of  the  evolution  of  the  author's  brain. 

A  Commentary  on  Hegel's  Logic.  By  John 
Ellis  McTaggart.     Pp.  312;  cloth.     Price,  $2.00. 

A  critical  account  of  the  various  transitions 
by  which  Hegel  passed  from  the  Category  of 
Being  to  the  Category  of  the  Absolute  Idea. 
Wonderfully  clear  and  attractive   in  stj^le. 

The  Realm  of  Ends.  Or  Pluralism  and  The- 
ism.    By  James  Ward.     Pp.  484;  cloth.     Price, 

$3.25. 

An  endeavor  to  ascertain  what  we  can  know 
or  reasonably  believe  concerning  the  constitu- 
tions of  the  world  interpreted  throughout  and 
strictly  in  terms  of  mind. 

Ancient  Philosophy:  A  sketch  of  the  his- 
tory of  thought  from  Thales  to  Cicero.  By 
Joseph  B.  Mayor.     Pp.  254;  cloth.     Price,  90c. 

"We  owe  all  to  Greece  and  her  interpreter 
Rome,  even  that  which  we  call  'Common 
Sense,'  consists  of  little  more  than  the  worn 
fragments  of  olden  systems  of  thought."  So 
writes  this  author  in  a  small,  well  written  vol- 
ume for  the  general  reader. 

The  Science  of  Mind.  By  John  Bascom. 
Pp.  468;  cloth.     Price,  $2.00. 

Metaphysics  as  opposed  to  Positivism  is 
here    presented    as    the    basis    of    intellectual 


Knowledge  and  Life.  By  Rudolf  Eucken. 
Pp.  303;  cloth.     Price,  $1.75. 

Knowledge  based  upon  life  is  the  all  impor- 
tant message  of  this  epitome  of  the  famous 
author's  views  concerning  the  need  of  a  Meta- 
physic  of  Life. 

Outlines  of  the  Philosophy  of  Aristotle.     By 

Edwin  Wallace.     Pp.  130;  cloth.     Price,  $1.10. 

A  valuable  compilation  of  the  more  impor- 
tant passages  in  Aristotle's  writings,  explained 
in   English   commentary,   Greek-English. 

Handbook  of  the  History  of  Philosophy.    By 

Dr.  Alliert  Schwegler.  Translated  by  James 
H.  Stirling.  15th  Edition.  Pp.  486;  cloth. 
Price,  $2.50. 

The  assistance  of  this  little  book  is  almost 
indispensable  to  the  student  of  Philosophy,  es- 
pecially if  he  prefers  not  to  refer  to  the  larger 
and  more  modern  histories.  That  its  English 
translation  is  in  the  15th  edition  is  good  proof 
of  its  welcome. 
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Growth  and  Grades  of  Intellect:  Studies  in 
Comparative  Psychology.  By  John  Bascom. 
Pp.  309;  cloth.     Price.  ?1.50. 

This  book  was  written  in  1878,  yet  despite 
:he  tremendous  amount  of  writings  on  compar- 
ative psychology  the  chapters  on  empirical 
philosophy  and  the  defense  of  metaphysics 
still  hold  value  for  the  modern  student. 

Problems  in  Philosophy.  By  John  Bascom. 
Pp.  22;  cloth.     Price,  $1.50. 

The  relativity  of  knowledge,  spontaneity  and 
rausation,  consciousness  and  space,  universal- 
ly of  law,  are  clearly  defined  and  related  in  a 
;eries  of  well  written  essays. 

Historical  Interpretation  of  Philosophy.     By 

[ohn  Bascom.     Pp.  513;  cloth.     Price,  $2.00. 

An  exposition  of  the  facts  of  philosophy  in 
heir  dependence  on  each  other.  The  resulting 
:onclusions  are  set  forth  in  this  readable  yol- 
mie  whose  style  is  explanatory.  The  points 
nnphasized  help  the  reader  to  penetrate  the 
neaning  of  phenomena. 

No  Refuge  But  in  Truth.  By  Goldwin  Smith, 
^p.  98;  cloth.     Price,  $1.00. 

The  Scepticism  of  Voltaire  and  Rousseau 
vhich  preceded  the  French  Revolution  is  here 
;ontrasted  with  modern  scepticism.  The  re- 
igious  situation  of  today  is  clearly  defined. 

Grammar  and  Thinking.  By  Alfred  D.  Shef- 
leld.     Pp.  192;  cloth.     Price,  $1.50. 

Teachers  and  students  of  Languages  who 
vish  to  follow  the  ideas  they  work  with,  into 
he  background  of  logic  and  psychology  will 
velcome  this  interesting  side-light  upon  the 
unction  of  language. 

Heroes  of  the  Revolution.  Martin  Luther, 
rhe  hero  of  the  Reformation  1483-1546.  By 
rlenry  Eyster  Jacobs.  Pp.  452;  cloth.  Price, 
;1.50. 

One  of  the  greatest  needs  of  modern  times 
s  the  careful  scientific  discriminating  study  of 
^uther's  writings.  Luther's  influence  does  not 
liminish  with  time.  One  of  the  most  lauded 
ind  admired,  he  is  also  one  of  the  most  dis- 
)araged  of  the  great  characters  of  history.  Dr. 
vrauth  says,  "Four  potentates  ruled  the  mind 
)f  Europe  in  the  Reformation. — the  Emperor, 
irasmus,  the  Pope,  and  Luther."  Of  these  all 
ire  waning  and  gone,  yet  Luther  abides  as  a 
)ower  for  all  time. 

Desiderius  Erasmus.  Concerning  the  Aim 
ind  Method  of  Education.  By  W.  W.  Wood- 
vard.  University  of  Liverpool.  Pp.  246;  cloth. 
:'rice,  $1.30. 

A  brief  historical  review  of  the  literary  life 
)f  Erasmus  is  followed  by  an  account  of  his 
;hare  in  the  Lutheran  conflict.  It  is  of  first 
mportance  that  students  of  the  history  of  Ed- 
icational  thought  should  know  something  of 
he  educational  doctrine  of  Erasmus. 

Heroes  of  the  Reformation.  Theodore  Beza, 
he  Counsellor  of  the  French  Reformation. 
519-1605.  By  Henry  Martyn  Baird.  Pp.  369; 
:loth.     Price,  $1.50. 

A  career  rich  in  dramatic  incidents.  The 
riend  of  Calvin,  the  friend  and  adviser  of 
ienry  IV.  of  France,  Theodore  Beza  takes 
ank  as  one  of  the  most  brilliant  figure  of  the 
ixteenth  century. 


Heroes  of  the  Reformation.  Balthasar  Hub- 
maier,  the  Leader  of  the  Anabaptists.  By 
Henry  C.  Vedder.  Pp.  332;  cloth.  Illustrated. 
Price,  $1.50. 

The  Anabaptists  prepared  the  way  for  the 
great  spiritual  revolution  of  the  16th  century. 
Moravia  was  the  hot  bed  of  heresy  and  the 
anabaptists  were  singled  out  for  especial  sever- 
ity, in  the  attempts  to  keep  shackles  on  con- 
science. Hubmaier,  the  leader,  was  condemned 
as  a  heretic  and  after  great  torment  which 
caused  him  to  recant  much  that  he  taught  in 
order  to  save  his  life,  he  was  burned  alive, 
and  his  wife,  with  a  great  stone  tied  to  her 
neck,  was  thrown  into  the  Danube  river.  It 
is  not  a  pleasant  story  but  true  to  the  spirit  of 
religious  intolerance. 

Heroes  of  the  Reformation.  John  Calvin, 
Organizer  of  Reformed  Protestantism.  1509- 
1564.  By  Williston  Walker.  Pp.  449;  cloth. 
Price,  $1.50. 

A  marked  revival  of  interest  in  the  person 
and  work  of  Calvin  is  noticeable  in  France  and 
Germany.  This  volume  gives  a  fresh  view  of 
Calvin's  training,  spiritual  development  and 
constructive  work  in  connection  with  the  Ref- 
ormation as  a  whole. 

Heroes  of  the  Reformation.  John  Knox, 
the  hero  of  the  Scottish  Reformation.  By 
Henry  Cowan.  Pp.  401;  cloth.  Illustrated. 
Price,  $1.50. 

A  description  of  those  portions  of  the  career 
of  Knox  which  are  of  general  interest.  It 
gives  independent  judgment  of  the  reformer's 
character,  history,  and  infleunce  without  con- 
cealing his  infirmities. 

Heroes  of  the  Reformation.  Philip  Melanch- 
thon,  the  Protestant  Preceptor  of  Germany. 
1497-1560.  By  James  William  Richard.  Pp. 
402;  cloth.     Illustrated.     Price,  $1.50. 

Nearly  all  of  this  account  is  taken  so  di- 
rectly from  Melanchthon's  letters  and  other 
writings  as  to  make  this  book  almost  an  auto- 
biography. It  is  an  authentic  guide  to  those 
who  wish  to  make  an  independent  study  of  the 
life  and  theology  of  the  Protestant  preceptor 
of  Germany. 

Heroes  of  the  Reformation  Series.  Huld- 
reich  Zwingle.  The  reformer  of  German  Swit- 
zerland. 1484-1531.  By  Samuel  M.  Jackson. 
Pp.  520;  cloth.     Illustrated.     Price,  $2.00. 

One  cannot  read  this  book  without  being  re- 
vived and  strengthened  in  every  moral  fibre. 

The  English  Puritans.  By  John  Brown, 
D.  D.     Pp.  154:  cloth.     Price,  40c. 

Puritanism  so-called  has  had  important  bear- 
ings upon  both  the  religious  life  and  the  con- 
stitutional history  of  this  nation. 

Heroes  of  the  Reformation.  Thomas  Cran- 
mer  and  the  English  Reformation.  1489-1556. 
By  Albert  F.  Pollard.  Pp.  383;  cloth.  Price. 
$1.50. 

Sixteenth  century  history  requires  its  own 
atmosphere  of  religious  intrigue  diflicult  to  un- 
derstand in  these  modern  days  of  freedom  of 
conscience.  Cranmer  has  been  termed  the 
most  mysterious  figure  in  the  English  Refor- 
mation. Cranmer's  service  in  the  cause  of 
humanity  helped  to  emancipate  conscience 
from  tiic  control  of  autliority. 
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Heroes  of  the  Reformation.  Desiderius  Eras- 
mus of  Rotterdam.  By  Ephraim  Emerton. 
Pp.  467;  cloth.     Illustrated.     Price,  $1.50. 

Erasmus  as  a  factor  in  the  Protestant  Ref- 
ormation in  the  sixteenth  century  describes  but 
a  small  part  of  the  elusive  personality  of  this 
man  of  varied  activities.  His  life  was  full  of 
strange  incongruities  yet  v^'ith  all  its  pettiness, 
weakness,  contradictions  and  shortcomings,  it 
had  a  strong  element  of  the  heroic. 

A  Short  History  of  Free  Thought.  Ancient 
and  Modern.  By  John  M.  Robertson.  Pp. 
480;  cloth;  2  vols.     Price.  $3.00  per  vol. 

The  value  of  this  book  to  the  student  of  his- 
tory of  thought  is  not  to  be  given  in  a  mere 
description.  It  is  a  thorough,  unprejudiced 
and  most  comprehensive  work  of  an  acknowl- 
edged authority. 

A  Candid  History  of  the  Jesuits.  By  Joseph 
.McCabe.     Pp.  448;  cloth.     Price,  $3.50. 

Every  phase  of  this  remarkable  story  is 
carefully  studied.  No  religious  body  offers 
more  romantic  history  nor  ever  inspired  more 
deadly  hatred  than  the  Jesuits. 

Free  Thinking  and  Plain  Speaking.  By  Les- 
lie Stephen.     Pp.  409;  cloth.     Price,  $1.50.  ' 

"Intellectual  sanity"  is  the  verdict  that  ap- 
plies to  these  essays.  The  book  has  been  out 
of  print  for  many  years,  and  is  now  reprmted 
as  being  valuable  in  the  history  of  English 
thought. 

The  Revolutionary  Function  of  the  Modern 
Church.  By  John  H.  Holmes.  Pp.  261;  cloth. 
Price,  $1.50!  .     ,.    .^      , 

The  social  background  behind  the  individual 
is  emphasized  here.  We  are  the  products  of 
environment  and  this  author  invites  the  church 
to  attack  real  evils  of  society  and  to  omit  the 
unreal  evils  of  theological  error. 

An  Agnostic's  Apology.  By  Sir  Leslie  Ste- 
phen.    Pp.  360;  cloth.     Price,  $2.00. 

A  series  of  delightful  essays  on  scepticism 
and  the  importance  of  free  inquiry  in  matters 
of  conscience.  The  name  agnostic  originally 
coined  by  Huxley  about  1869  is  sometimes 
used  to  describe  the  philosophy  of  Herbert 
Spencer. 

Jeam  Jacques  Rousseau.  A  study  of  Rous- 
seau as  the  originator  of  cosmopolitan  litera- 
ture. . 

Rousseau  as  a  world  ferment,  a  reformer 
who  could  save  the  world  but  not  his  own 
soul  from  sensuality,  is  a  strangely  attractive 
personality.  His  repulsive  habit  of  forcing 
self-revelation  upon  the  reader  disgusts  and 
even  shocks,  yet  such  was  his  analytical  power 
in  abstract  reasoning,  that  he  is  universally 
acknowledged  as  a  philosopher  of  first  rank. 
There  is  scarcely  in  the  whole  literature  of 
the  world,  indeed  scarcely  the  whole  history 
of  the  world,  a  single  personality  of  whom  so 
much  is  known  as  Rousseau.  Rousseau  at 
once  is  one  of  the  weakest  and  yet  one  of  the 
world's  most  famous  men. 

The  Truth  of  Christianity.  By  Lt.  Col.  W. 
H.  Turton.     Pp.  604;  cloth.     Price,  $1.2o. 

A  sermon  by  an  honest  doubter.  An  exam- 
ination of  the  more  important  arguments  for 
and  against  believing  in   Christianity. 


St.  Augustine  and  His  Age.  By  Joseph  Mc= 
Cabe.     Pp.  515;  cloth.     Price,  $2.00. 

This  well  known  radical  writer,  himself  once 
a  Jesuit  monk,  writes  with  keen  insight,  a  full 
discussion  of  the  social  customs,  the  education 
and  political  changes  that  moulded  the  early 
life  and  mental  development  of  St.  Augustine. 

An  Unorthodox  Conception  of  Being.     By 

William  E.  Hermance.     Pp.  441;  cloth.     Price, 
$2.50. 

Idealism,  ]\taterialism.  Dualism  and  Alonism 
are  here  sifted,  sorted  and  finally  brought 
down  to  where  the  author  declares  "Define 
terms  and  discussion  ceases."  An  honest  in- 
vestigation of  theories  in  the  hope  of  clearing 
one's  own  mind  is  always  a  valuable  contribu- 
tion to  knowledge  even  though  nothing  new 
is  l:)rought  out.  The  writer's  doubts  may  clear 
the  reader's  dilemma. 

Anglican  Liberalism.  By  Twelve  Church- 
men.    Pp.  312;  cloth.     Price, 

A  more  or  less  official  statement  of  the 
views  of  liberal  anglicanism.  The  English 
Church  as  an  organization  is  in  conflict  with 
the  time  spirit  whch  demands  a  restatement 
of  the  Christian  message.  It  also  wages  church 
activity   in   social   betterment. 

Life  of  Thomas  Paine.  By  Moncure  Daniel 
Conway.  Pp.  863;  cloth.  Popular  Edition;  2 
vols,  in  1.     Price,  $2.50. 

"It  is  dangerous  in  any  government  to  say 
to  a  nation,  Thou  Shalt  Not  Read."  By  most 
historians  Thomas  Paine  is  either  ignored  or 
wronged,  yet  no  reformer  had  a  greater  influ- 
ence on  government  and  religions  than  this 
same  individual.  His  "Age  of  Reason"  and 
"Common  Sense"  are  today  the  creed  and  cate- 
chism of  thousands  of  free  thought  and  ration- 
alist societies,  both  in  England  and  America. 

Mythic  Christs  and  the  True.  A  Criticism 
of  Some  jNIodern  Theories.  By  the  Rev.  W. 
St.   Clair  Tisdall. 

One  of  the  most  urgent  needs  of  the  present 
time  is  that  of  men  who  will  think  for  them- 
selves and  not  be  "driven  about  by  every  wind 
of  doctrine."  This  book  is  an  attempt  to  re- 
late the  myths  of  Divine  Saviour  and  virgin 
births  and  is  interesting  in  the  author's  endea- 
vor to  compare  the  true  wth  the  false  princi- 
ples of  religion.  It  is  the  result  of  years'  study 
of  oriental  religions  and  their  sacred  books. 

Date  of  the  Acts  and  the  Synoptic  Gospels. 

By    Adolf    Harnack.      Pp.    162;    cloth.      Price, 
$1.50. 

A  critical  investigation  of  the  acts  of  the 
apostles,  concluding  with  the  statement  that 
the  second  and  third  gospels  as  well  as  the 
acts  were  composed  while  St.  Paul  was  alive 
and  that  the  first  gospel  came  into  being  only 
a  few  years  later. 

Monasticism.  Its  Ideals  and  History  and  the 
Confessions  of  St.  Augustine.  By  Adolf  Har- 
nack.    Pp.  171;  cloth.     Price,  $1.50. 

Professor  Harnack,  one  of  the  foremost 
leaders  of  contemporary  religious  thought,  puts 
the  same  historic  sense  and  the  same  wide  and 
profound  learning  into  his  minor  work,  as  well 
as  those  of  more  comprehensive  investigations. 
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Seligioft  ahd  Life.  By  Rudolf  Eucken.  Pp. 
SO;  cloth.     P'fice,  50c. 

A  short  lecture  on  the  "inner  necessity"  of 
strength  drawn  from  the  relation  of  the  indi- 
vidual soul  to  the  "Divine  Spring  of  all  life." 

The  Religion  of  the  Ancient  Egyptians.     By 

Georg  Steindorff,  of  the  University  of  Leipzig. 
Pp.  178;  cloth.     Price  $1.50. 

Ancient  Egyptian  civilization,  in  the  light 
of  modern  archaelogical  discoveries,  was 
largely  an  elaborate  religious  preparation  for 
a  future  existence.  Nine-tenths  of  Egyptian 
writings  were  devoted  to  religious  purpose. 

Religion  of  Israel  to  the  Exile.  By  Karl 
Budde.     Pp.  228;  cloth.     Price,  $1.50. 

The  religion  of  a  people  in  bondage  to 
Egypt  must  perforce  be  one  of  supplication  to 
an  almighty  God,  a  savior  from  oppression. 
Israel  came  up  out  of  Egypt  a  nation.  Its 
deliverer  and  leader  was  ]\Ioses,  the  servant  of 
Yahveh. 

Religion  of  the  Veda.  By  Maurice  Bloom- 
field.     Pp.  290;  cloth.     Price,  $1.50. 

A  very  lucid  and  interesting  Essay  on  Hindu 
Monism  which  both  Schopenhauer  and  Paul 
Deussen,  one  of  the  profoundest  living  stu- 
dents of  Hindu  philosophy,  pronounce  as  con- 
taining the  most  intimate  and  immediate  in- 
sight into  the  ultimate  mystery  of  being. 

The  Life  of  Jesus.  Critically  Examined.  By 
Dr.  David  E.  Strauss.  Translated  by  George 
Eliot  with  introduction  by  Otto  Pfleiderer. 
2  Vols,  in  one  binding.  Pp.  784;  cloth.  Price, 
$5.00. 

This  book,  published  first  in  1835,  marked  an 
epoch  in  the  history  of  theology.  It  represents 
a  crisis  in  theology  at  which  doubts  and  criti- 
cal objections  as  to  the  credibility  of  the  Bible 
narratives  broke  through  and  swept  away  all 
defences  of  orthodox  apologetics. 

Aspects  of  Religions.  Belief  and  Practice  in 
Babylonia  and  Assyria.  By  Morris  Jastrow. 
Pp.  465;  cloth,  well  illustrated.     Price,  $2.25. 

Assyriological  scholarship  has  brought  to 
light  a  remarkable  religion  of  antiquity  that 
has  left  its  records  buried  in  the  rich  civiliza- 
tion that  once  flourished  in  the  valley  of  the 
Euphrates,  3,000  years  before  our  era. 

Naturalism  and  Religion.  By  Dr.  Rudolf 
Otto.     Pp.  374;  cloth.     Price,  $1.50. 

The  relation  between  science  and  religion 
rather  than  their  antithesis  is  the  plan  of  this 
book.  This  is  the  supreme  question  in  the 
present  great  intellectual  struggle  going  on  un- 
der various  guises.  Rival  ecclesiastical  sys- 
tems are  no  longer  in  the  public  mind.  The 
struggle  is  more  fundamental.  The  great  de- 
bate is  spirit  vs.  matter. 

Mahomet  and  His  Successors.  By  Washing- 
ton Irving.  Pp.  503;  cloth;  2  vols.  Price, 
$1.50  each. 

The  progress  of  Moslem  dominion  from  the 
death  of  Mahomet,  A.  D.  632,  to  the  invasion 
of  Spain  in  710.  During  this  period  the  Mos- 
lems extended  their  empire  and  their  faith 
over  the  wide  regions  of  Asia  and  Africa,  sub- 
jugating India  and  establishing  a  splendid  seat 
of  power  in  Syria.  An  intensely  interesting 
historical  classic. 


Outlines  of  Church  History.  By  Hans  von 
Schubert.     Pp.  400;  cloth.     Price.  $3.00. 

A  religious  view  that  does  not  exclude  the 
historical  standpoint  is  the  fulfillment  of  mod- 
ern theological  requirements.  A  preacher  who 
expects  to  hold  his  place  in  progressive  church 
organizations  must  know  how  to  investigate 
events  as  regards  causes  and  conditions.  When 
people  lose  faith  in  old  forms  of  religion  it  is 
the  duty  of  the  historian  to  look  for  causes. 

Manual  of  Oriental  Antiquities.  By  Ernest 
Babelon.     Pp.  349;  cloth.     Price,  $2.50. 

Two  hundred  and  fifty-five  illustrations  with 
full  explanation  dealing  with  architecture, 
sculpture  and  the  industrial  arts,  of  Chaldea. 
Assyria,  Persia,  Syria,  Judea,  Phoenicia  and 
Carthage. 

Manual   of  Egyptian  Archaeology.     By   Sir 

G.  Maspero,  Director  General  of  the  Service 
of  Antiquities  of  Egypt.  Pp.  381;  cloth.  Well 
illustrated.     Price.     $2.25. 

A  picturesque  and  highly  original  volume 
delightful  as  well  as  learned  and  calculated  to 
give  lasting  delight  to  all  classes  from  the 
archaelogist  to  the  popular  reader. 

History  of  the  English  Bible,  By  John 
Brown,  D.  D.     Pp.  134;  cloth.     Price,  40c. 

An  interesting  brief  repetition  of  a  story  be- 
ginning with  Caedmon,  the  monk,  670,  to  the 
distinguished  body  of  English  scholars  at 
Westminster  Abbey  in  London  in  1870—1.200 
years  of  faithfulness  to  the  cause  of  spiritual 
enlightenment. 

Buddhism.  Its  History  and  Literature.  By 
T.  W.  Rys-Davids.  Pp.  228;  cloth.  Price. 
$1.50. 

The  history  of  the  word  "religion"  goes  back 
to  the  days  before  Cicero  and  its  definition  is 
still  in  the  making  as  no  two  sects  seem  able 
to  agree  on  its  exact  content.  It  is  only  in 
India   that    one   finds   a   rational   concept. 

The    Positive    Evolution    of    Religion.      By 

Frederic  Harrison.  Pp.  267;  cloth.  Price, 
$2.00. 

The  summary  of  this  celebrated  author's 
philosophy  is  here  given  in  an  estimate  of  the 
social  and  moral  reaction  of  various  forms  of 
religion. 

Introduction  to  the  Canonical  Books  of  the 
Old  Testament.  By  Carl  Cornill.  Pp.  570; 
cloth.     Price,  $3.00. 

A  faithful  picture  of  the  present  state  of  Old 
Testament  critical  science,  both  as  regards  the 
problems,  their  call  for  final  solution,  and  as 
to  assured  results. 

The  Acts  of  the  Apostles.  By  Adolf  Har- 
nack.     Pp.  302:  cloth.     Price,  $1.75. 

A  careful  investigation  of  sources  by  an  ac- 
cepted authority  in  Biblical  research.  An  illu- 
minating introduction  serves  to  prepare  the 
general  reader  for  the  purely  critical  exposi- 
tion of  Bible  tests  which  makes  up  the  book. 

The  Constitution  and  Law  of  the  Church  in 
the  First  Two  Centuries.  By  Adolf  Harnack. 
Pp.  349;  cloth.     Price.  $1.75. 

The  account  of  the  historical  founding  of  the 
Christian  church  is  here  given  on  strictly  ana- 
Ij'^tical  lines.  The  opposition  between  ecclesias- 
tical and  the  historical  standpoint  is  clearly 
defined. 
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Textual  Criticism  of  the  Greek  Testament. 

By  Eberhard  Nestle.  Pp.  351;  cloth.  Price, 
$3.00. 

This  author's  recent  death  was  a  great  loss 
to  the  distinguished  company  of  philologists 
who  in  recent  years  directed  attention  to  the 
study  of  the  New  Testament.  He  was  con- 
sulted 1)y  scholars  in  America  and  Europe  on 
questions  of  Aramaic  and  Syriac  scholarship 
and  has  contributed  to  many  important  publi- 
cations of  English  scholars. 

Modern  Greek  Folklore  and  Ancient  Greek 
Religion.  By  J.  C.  Lawson.  Pp.  612;  cloth. 
Price.  $4.00. 

Modern  folklore  as  a  source  for  the  study  of 
ancient  religion  offers  an  interesting  field  of 
research. 

Jesus.  By  W.  Bousset.  Pp.  214;  cloth. 
Price,  $1.25. 

One  small  section  only,  the  soul  life  of  Jesus, 
is  permitted  to  the  historian.  Its  beginnings 
lie  in  darkness  but  its  close  is  in  a  glorious 
and  eternal  light. 

The  Latin  Works  and  the  Correspondence 
of  Huldreich  Zwingli.  Edited  by  Samuel  M. 
Jackson.     2  Vols.     $2.00  each. 

Vol.  1—1510  to  1522. 

Vol.  II— Not  out  yet. 

Zwingle  is  the  most  modern  of  Protestant 
Reformers.  He  broke  so  completely  with  the 
church  that  her  threats  did  not  affect  him. 
The  book  is  lively  reading. 

Orpheus.  An  Universal  History  of  Relig- 
ions. By  Dr.  Salomon  Reinach.  Pp.  425;  cloth. 
Price,  $3.00. 

This  author  tries  not  to  wound  any  con- 
science, but  he  has  said  what  he  believes  to  be 
the  truth  about  the  curious  products  of  man's 
imagination  and  his  reason  in  its  infancy. 

The  Concept  of  Sin.    By  T.  R.  Tennant.     Pp. 

282;  cloth.     Price,  $1.35. 

The  decalogue  and  the  golden  rule  are  here 
subjected  to  a  thorough  searching  in  a  sincere 
effort  to  arrive  at  moral  standards. 

The  Gospels  as  Historical  Documents.     By 

Vincent  H.  Stanton,  D.  D.  Trinity  College. 
2  Vols.  Pp.  283  each;  cloth.  Price,  $7.00  2 
vols. 

Christianity  as  one  of  the  most  momentous 
movements  in  the  world.  The  increasing  im- 
portance of  those  questions  dealing  with  the 
first  three  centuries  of  the  Christian  era  points 
the  present  religious  situation  as  being  a  repe- 
tition of  unrest  that  precedes  new  formations. 

Naturalism;  Supernaturalism;  Dogmatism; 
Piety  and   Spiritualism. 

An  earnestness  of  purpose  runs  through  this 
exposition  of  world  ideals  which  create  a 
strong  sympathy  between  reader  and  writer. 

A  Philosophy  of  Religion.  By  John  Bascom. 
Pp.  565;  cloth.     Price,  $2.00. 

In  substance,  the  author  shows  that  the  pur- 
pose of  Knowledge  is  action,  and  a  philosophy 
to  be  of  practical  value  must  not  only  be  in- 
tellectual but  also  dynamic  in  effect. 


The  Development  of  Religion  in  Japan.    By 

George  William  Knox,  Professor  of  History 
and  Philosophy  of  Religion  in  Union  Theo- 
logical Seminary  New  York.  Pp.  208;  cloth. 
Price,  $1.50. 

Modern  research  shows  at. once  unity  and 
variety  of  religious  experience  in  different 
ages  and  lands.  Japan  offers  a  field  which  has 
peculiar  advantages.  Shinto,  Buddhism  and 
Confucianism  are  well  contrasted. 

Natural  Theology.  By  John  Bascom.  Pp. 
302;  cloth.     Price,  $1.50. 

Spiritual  human  life  must  never  be  ignored 
in  the  scientific  method  used  to  unfold  the  na- 
ture of  man.  This  writer  is  of  the  old  school, 
fast  disappearing  in  modern  literature.  He 
holds  fast  to  the  supreme  truth  of  unity  of 
mind  and  body,  two  sides  of  one  thing. 

Evolution  and  Religion,  or  Faith  as  a  Part 
of  a  Complete  Cosmic  System.  By  John  Bas- 
com.    Pp.  205;  cloth.     Price,  $1.50. 

When  will  we  realize  that  life  is  not  a  con- 
struction, but  a  growth?  Evolution  means  dif- 
ferent things  to  different  people.  It  still  re- 
tains much  of  the  crudeness  which  attaches  to 
notions  that  are  still  gathering  way  in  the  pub- 
lic mind.  It  still  finds  Theism, — personal 
power  at  work  in  physical  things — in  its  path. 

The  New  Theology.  By  John  Bascom.  Pp. 
217;  cloth.     Price,  $1.50. 

The  New  Theology  of  this  writer  stands  for 
an  awakening  in  religious  thought  in  which  all 
men  and  all  creeds  may  take  part  without  loss 
of  truth  or  love  for  the  human  welfare.  It 
presents  five  topics  for  consideration. 

The  Historic  Jesus.  A  Study  of  the  Synop- 
tic Gospels.  By  Charles  Stanley  Lester.  Pp. 
420;  cloth.     Price,  $2.50. 

An  attempt  to  divest  the  life  and  teachings 
of  Jesus  of  pagan  myths  and  Jewish  formalism. 
The  result  is  a  beautiful  presentation  of  the 
true  teachings  of  Christ. 

The  Problems  of  Evil  in  Plotinus.     By  B.  A. 

G.  Fuller.     Pp.  334;  cloth.     Price,  $2.25. 

This  problem  is  presented  from  three  points: 
ttie  metaphysical  evil;  the  physical,  and  the 
moral  evil.  The  conclusion  is  that  the  moral 
obligation  is  imperative  if  human  happiness  is 
to  be  attained.  The  author  endeavors  to  show 
why. 

Ancient  Rome  in  the  Light  of  Recent  Dis- 
coveries. By  Rudolf  Lanciari.  Pp.  331;  cloth. 
With  100  illustrations.     Price,  $5.50. 

The  renaissance  of  Archaeology  is  one  of 
the  modern  wonders.  Over  270,000,000  cubic 
feet  have  been  turned  up  in  Rome  alone.  It 
seems  impossible  to  turn  up  in  Rome  a  handful 
of  earth  without  coming  upon  some  unexpected 
find. 

Evolution  and  the  Need  of  Atonement.     By 

Stewart  A.  AlcDowell.  Pp.  155;  cloth.  Price, 
90c. 

Science  and  God  are  here  developed  as  a  co- 
herent argument  and  logical  development  from 
the  beginnings  and  biological  nature  of  sin, 
and  the  need  of  atonement  from  the  stand- 
points of  biology  and  theology. 
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The  Rise  of  the  Mediaeval  Church,  From 
the  Apostolic  Age  to  the  Papacy  at  Its  Height 
in  the  13th  Century.  By  Alexander  C.  Flick. 
Pp.  623;  cloth.     Price,  $3.50. 

The  development  of  an  ecclesiastical  mon- 
archical hierarchy  as  here  presented  takes 
church  history  out  of  m.ere  theology  and  puts 
it  well  into  consideration  along  with  the  polit- 
ical industrial,  educational  and  social  sides  of 
history.  A  full  and  well  written  treatise  writ- 
ten with  vigor  and  even  enthusiasm. 

Abbas  Effendi.  His  Life  and  Teachings.  By 
Myron  H.  Phelps.  Pp.  243;  cloth.  Price, 
$1.40. 

A  study  of  the  religion  of  the  Babi  or  Beha 
as  founded  by  the  Persian  Bab  and  by  his 
successors,  Beha  Ullah  and  Abbas  Effendi. 
The  number  and  influence  of  the  Babis  in  Per- 
sia, the  youngest  world  religion,  is  immensely 
greater  than  it  was  fifteen  years  ago.  It  is 
of  interest  to  know  something  of  the  charac- 
ter and  daily  life  of  those  remarkable  beings 
who  have  such  unlimited  influence  over  their 
fellow  beings  as  founders  of  religion. 

The  Sphere  of  Religion.  By  Frank  Sargent 
Hofifman.     Pp.  391;  cloth.     Price,  $1.75. 

An  account  of  the  various  sacred  books  that 
have  a  place  in  history.  Among  the  topics  are 
the  development  of  fine  arts  and  the  relation 
of  the  state  to  religion,  and  the  present  day 
conception  of  God. 

What  is  Judaism,  By  Abram  S.  Isaacs.  Pp. 
206;  cloth.     Price,  $1.25. 

Jewish  tradition  told  in  a  clear,  intelligent, 
frank  and  fair  account  of  the  history,  litera- 
ture, and  present  status  of  the  Jew. 

What  is  Religion.  By  Wilhelm  Bousset. 
Pp.  300;  cloth.     Price,  $1.50. 

What  Germany  thinks  today,  America  will 
think  tomorrow.  Why  is  it  we  prefer  our 
theories  "made  in  Germany"?  Is  it  that  Ger- 
man thoroughness  marks  the  garment  as  more 
durable  and  of  better  material  than  if  thrown 
together  like  cheap  American  goods? 

Christian  Theism.  Its  Claims  and  Sanctions. 
By  D.  B.  Purinton.  Pp.  305;  cloth.  Price, 
$1.75. 

Every  fact  challenges  investigation,  and 
systems  of  truth,  like  machines,  are  often  so 
complicated  as  to  baffle  thought  until  they  are 
taken  to  pieces.  Christian  Theism  is  such  a 
system.     This  l)ook  is  well  worth  reading. 

The   Natural  History   of   Religious  Feeling. 

A  Question  of  Miracles  in  the  Soul.     By  Isaac 
A.  Cornelison.     Pp.  274;  cloth.     Price,  $2.00. 

A  self-examination  in  the  effort  to  bring 
certain  generally  accepted  notions  of  religion 
into  harmony  with  the  great  body  of  scientific 
truth.      Psychological  in  treatment. 

The  Evolution  of  Religions,  By  Everard 
Bierer.     Pp.  385;  cloth.     Price,  $1.00. 

The  religious  convictions  of  a  lawyer  who 
devotes  a  large  part  of  his  time  to  the  study 
of  the  Bibles  of  the  World  from  the  Hebrew 
to  the  Book  of  Mormons,  including  the  Koran 
and  the  Zend  Avesta,  must  offer  some  interest- 
ing deductions  and  conclusions.  It  is  a  com- 
parative discussion  and  an  argument  for  a  uni- 
versal religion,   written   for  popular   reading. 


History    of    Old    Testament    Criticism.      By 

Archibald  Duff.  Portrait  Illustrations  of  Fa- 
mous Theologians.     Pp.  190;  cloth.     Price.  75c. 

A  monograph  setting  forth  the  method  and 
aim  of  Biblical  Criticism.  Its  reading  will  help 
to  lift  the  benumbing  and  entirely  mistaken 
fancy  concerning  Scriptures  as  sacred  in  the 
sense  of  unalterable. 

The  Fall  and  Original  Sin.  By  F.  R.  Ten- 
nant.     Pp.  358;  cloth.     Price,  $2.50. 

From  the  third  chapter  of  Genesis  as  a 
starting  point  down  to  the  most  complex  post 
Reformation  theories  of  unfallen  and  fallen 
human  nature,  this  essay  goes  into  analysis 
very  thoroughly.  An  index  of  authors  and 
passage  helps  the  reader  to  follow  the  exposi- 
tion. 

The  Origin  of  Sin,  By  F.  R.  Tennant.  Pp. 
235;  cloth.     Price,  $2.50. 

An  historical  study  of  the  development  of 
doctrines  and  a  restatement  of  their  essential 
meaning.  The  theory  of  original  righteous- 
ness and  child  psychology  are  compared  in  the 
search  for  a  natural  bias  toward  good  or  evil. 

The  Ethics  of  the  Christian  Life.     By   Dr. 

Theodor  von  Haering,  Professor  of  Dogmatics 
and  Ethics  in  Tubingen  University.  Pp.  475; 
cloth.     Price,  $3.00. 

Distinctively  a  work  on  Christian  practice. 
It  is  divided  into  two  parts.  Christian  Ethics 
and  its  opponents,  and  Christian  Ethics  as  a 
coherent  system.  The  author  is  a  Protestant 
of  the  Evangelical  Church  of  Germany. 

Sacred  Symbols  in  Art.  By  Elizabeth  E. 
Goldsmith.  Pp.  295 ;  cloth.  Illustrated.  Price, 
$1.75. 

An  excellent  handbook  for  the  traveller  and 
student  of  art. 

Sophocles.  The  Plays  and  Fragments  with 
Critical  Notes  Commentary  and  Translation 
in  English  Prose.  By  Sir  Richard  C.  Jebb.  6 
vols;  cloth.     $3.25  per  vol. 

Vol.  I.  The  Oedipus  Tyrannus  is  a  master- 
piece of  Attic  Tragedy.  The  essence  of  the 
myth  is  the  son  slaying  his  unknown  father 
and  thereby  fulfilling  a  decree  of  fate. 

Vol.  II.     Oedipus  Coloneus. 

An  interval  of  twenty  years  is  supposed  to 
elapse  between  the  two  dramas  of  which  Oedi- 
pus is  the  hero.  Vol.  2  shows  him  as  neither 
innocent  nor  guilty,  but  as  one  set  apart  by 
the  gods. 

Sophocles.    Vol.  III.     Antigone.    Price.  $3.25. 

The  figure  of  Antigone  bears  the  impress  of 
the  most  glorious  moment  in  the  life  of  Ath- 
ens. Moderns  recognize  her  figure  as  the  no- 
blest and  most  profoundly  tender  embodiment 
of  woman's  heroism. 

Vol.  IV.     The  Philoctetes. 

Philoctetes  was  abandoned  on  the  Island  of 
Chryse  by  the  fleet  of  Agamemnon  and  re- 
mained there  alone  for  ten  years.  He  was 
rescued  by  Diomedes  at  the  behest  of  Heracles. 
He  afterwards  slew  Paris  and  later  shared  the 
glory  of  victory  over  Troy. 

Vol.  V.     The  Trachiniae. 

The  heroine  of  the  first  part  of  this  play  is 
Deianeira,    the    wife    of    Heracles.      She    is   ad- 
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mittedly  the  most  delicately  beautiful  creation 
in  literature.  The  central  figure  of  the  second 
part  is  her  husband,  Heracles.  The  play  is  the 
tragic  story  of  a  love  charm  used  by  a  wife  to 
regain  the  husband  whose  love  had  wandered 
to  a  younger  rival. 

Vol.  VI.     The  Electra. 

Loyalty  to  the  dead  and  the  tremendous  im- 
portance of  those  supernatural  and  invisible 
allies  who  assist  vengeance  are  the  central 
themes  of  this  strongly  contrasting  plot  in 
which  Clytemnestra  murders  Agamemnon, 
later  to  be  herself  murdered  by  her  son,  Or- 
estes, at  the  instigation  of  his  sister,  Electra. 

The  Good  Natured  Man.  By  Oliver  Gold- 
smith.    Pp.  124;  cloth.     Price,  $2.50. 

An  edition  de  luxe  of  this  charming  comedy, 
with  illustrations  in  color  from  original  draw- 
ing by  Frederick  Simpson  Coburn.  A  most 
satisfactory  gift  book. 

She  Stoops  to  Conquer.  By  Oliver  Gold- 
smith.    Edition  de  luxe.     Pp.  122.     Price,  $2.50. 

A  beautifully  illustrated  edition  of  this  de- 
lightful comedy  which  will  remain  classical 
for  wit,  humor  and  pure  English.  An  ideal 
gift  book. 

Irish  Folk— History  Plays.  By  Lady  Greg- 
ory. First  series:  The  Tragedies,  Grania-Kin- 
cora-Dervorgilla. 

Second  series:  The  Tragic  Comedies,  the 
Canavans,  the  White  Cockade,  the  Deliverer. 

It  is  well  to  read  these  plays  as  a  study  of 
Irish  nationalism.  The  popular  success  of  these 
plays  and  their  contradictory  receptions  by 
Irish  Americans  pique  curiosity  and  invite 
reading.  One  cannot  analyze  the  quality  of 
the  plays  without  aid  of  the  stage  action. 

New  Comedies.  By  Lady  Gregory.  Pp.  166; 
cloth.     Price,  $1.50. 

Five  plays  comprise  this  volume.  The  Bogie 
Men,  the  Full  Moon,  Coats,  Damers  Gold,  and 
McDonough's  Wife.  Each  is  highly  original 
and  all  a  rare  blend  of  humor  and  pathos. 

The  Personality  of  Napoleon.  Lowell  Lec- 
tures, 1912.  By  J.  Holland  Rose.  Pp.  379; 
cloth.     Price,  $2.50. 

A  series  of  studies  on  Napoleon's  character 
as  a  man,  a  Jacobin,  Warrior,  Law  Giver,  Em- 
peror, Thinker,  World  Ruler  and  in  Exile, 
written  by  a  scholar  of  acknowledged  author- 
ity. 

Plays,  The  Silver  Box;  Joy;  Strife.  By  John 
Galsworthy.     Pp.  263;  cloth.     Price,  $1.35. 

The  modern  stage  as  a  picture  of  the  social 
life  and  ideals  of  today  make  it  almost  a  duty 
for  serious  readers  to  read  modern  plays  care- 
fully. 


Our  Irish  Theatre.     By  Lady  Gregory.     Po. 

319:  cloth.     Price.  $1.50. 

The  Abbey  Theatre  and  the  Irish  Players, 
together  with  rich  literary  association  with  the 
leading  men  of  letters  in  Ireland,  place  Lady 
Gregory  in  a  position  to  write  the  history  of 
the  Irish  Theatre.  An  especially  interesting 
account  of  the  reception  in  American  of  The 
Playboy  of  the  Western  World  is  told  in  the 
appendix.  Lady  Gregory's  plays  do  not  al- 
ways amuse  us,  but  they  certainly  always  hold 
the  unflagging  attention  of  the  audience. 

Philosophy  of  English  Literature.  By  John 
Bascom.     Pp.  318;  cloth.     Price,  $1.50. 

A  course  of  lectures  delivered  in  Lowell  In- 
stitute. They  direct  the  reader  through  the 
most  fruitful  facts  and  principles  that  go  to 
make  up  literature. 

A  Manual  of  American  Literature.  Edited 
by  Theodore  Stanton.  Pp.  493;  cloth.  Price, 
$1.75. 

A  comprehensive  account  of  our  literature 
from  Colonial  times  to  the  present  day.  As  a 
reference  book,  this  one  is  thoroughly  sound 
in  scholarship  and  accurate  in  fact. 

The  Trilogy  of  Rome.  By  Antonio  Fogaz- 
zaro,  "The  Greatest  of  Italian  Novelists." 
Authorized   American   Editions,  at  $1.35   each. 

I.  The  Patriot.     (Piccolo  Hondo  Antico.) 

II.  The  Sinner.     (Piccolo  Mondo  Moderno.) 

III.  The  Saint.     (II  Santo.) 

The  first  of  these  romances  is  an  impas- 
sioned story  of  lovers  struggling  to  break  the 
barriers  of  aristocratic  prejudice  that  oppose 
their  marriage.  It  is  also  a  story  of  patriotism 
— of  the  freeing  of  Italy  from  the  Austrian 
yoke. 

In  The  Sinner,  the  second  book  of  this  Tril- 
ogy, we  read  the  dramatic  story  of  Piero  Mai- 
roni,  the  son  of  the  hero  of  The  Patriot,  and 
of  his  love  for  the  beautiful  Jeanne  Dessalle, — 
a  story  that  presents  a  vivid  picture  of  the 
Italian  world  of  rank  and  fashion,  and  involves, 
too,  a  study  of  political  and  ecclesiastical  life. 

In  The  Saint,  the  concluding  novel  in  the 
series,  the  hero  of  The  Sinner  and  the  lover  of 
Jeanne  Dessalle  appears  as  a  penitent  full  of 
religious  zeal  that  finds  a  double  outlet — in  as- 
ceticism and  works  of  mercy  and  in  an  attempt 
to  reform  the  Church  of  Rome  from  within. 

The  Promised  Land.  By  Mary  Antin.  Pp. 
363;  cloth.     Illustrated.     Price,  $1.75. 

An  autobiography  of  a  Russian  Jewish  immi- 
grant. One  reads  the  book  with  sympathy  and 
while  the  author's  style  is  not  altogether  free 
from  the  racial  trait  of  egotism,  the  book  is  a 
literary  photograph  of  the  American  Melting 
Pot. 
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Magic  Squares  and  Cubes.  Magic  squares  are  of  themselves  only  math- 
ematical curios,  but  they  involve  principles  whose  unfolding  should 
lead  the  thoughtful  mind  to  a  high  conception  of  the  wonderful  laws 
of  symphony  and  order  which  govern  the  science  of  numbers.  By 
W.  S.  Andrews.     Price,  $1.50. 

Archimedes*  Method  of  Geometrical  Solutions  Derived  From  Mechanics. 

Recently  discovered  and  translated  from  the  Greek  by  Dr.  J.  L.  Hei- 
berg.  Professor  of  Classical  Philosophy  at  the  University  of  Copen- 
hagen ;  with  an  introduction  by  Prof.  David  Eugene  Smith.  Price, 
30c  (Paper). 

Non-Euclidean  Geometry.  A  critical  and  historical  study  of  its  develop- 
ment. Authorized  English  translation  with  additional  appendices.  By 
H.  S.  Carslaw,  Professor  of  the  University  of  Sydney,  N.  S.  W.,  with 
an  introduction  by  Federigo  Enriques,  Professor  in  the  University  of 
Bologna.  "A  very  readable  and  satisfactory  English  version  of  the 
best  historical  introduction  we  have  to  the  elements  of  Non-Euclidean 
Geometry."  Bulletin  of  the  Am.  Math.  Soc.  Bv  Robert  Bonola. 
Price,  $2.00. 

Bolyai.  The  Science  Absolute  of  Space.  Translated  from  the  Latin  by 
George  Bruce  Halsted.     Price,  $1.00. 

Foundations  of  Mathematics.  The  history  of  Non-Euclidean  Geometry 
is  but  a  search  for  the  philosophy  of  mathematics.  The  fundamental 
concepts  of  mathematics  are  here  traced  to  their  origin.  By  Dr.  Paul 
Carus.     Price,  75c. 

Essays  on  Numbers.  These  two  essays  on  continuity  and  the  nature  and 
meaning  of  numbers  are  an  attempt  to  supply  a  really  scientific  foun- 
dation for  arithmetic.  Translated  by  Prof.  W.  W.  Beman.  By  Rich- 
ard Dedekind.     Price,  75c. 

On  the  Study  and  Difficulties  of  Mathematics.  This  book  treats  fully  of 
the  various  points  in  the  study  of  mathematics  which  involve  difiti'cul- 
ties  to  beginners ;  and  second,  it  outlines  a  course  of  study  for  special- 
ists.    By  A.  DeMorgan.     Price,  $1.25. 

Elementary  Illustrations  of  the  Differential  and  Integral  Calculus.     The 

simpler  fundamental  principles  of  the  Calculus  are  analyzed  and  dis- 
cussed in  connection  with  historical  illustrations  which  prepare  the 
student  for  the  technical  reasoning  and  mechanical  processes  of  the 
science.     By  A.  DeMorgan.     Price,  $1.00. 

A  Brief  History  of  Mathematics.  This  book  is  a  systematic  attempt  to 
show  the  growth  of  arithmetic,  algebra,  geometry  and  trigonometry. 
This  history  of  a  science  possesses  value  for  everyone  who  would  un- 
derstand its  development.     By  Dr.  Carl  Fink.     Price,  $1.50. 


On  the  Foundation  and  Technic  of  Arithmetic.  An  enthusiastic  and  prac- 
tical presentation  of  arithmetic  for  the  use  of  teachers..  By  G.  B. 
Halsted.     Price,  $1.00. 

The  Foundations  of  Geometry.  This  book  is  a  new  attempt  to  choose  for 
geometry  a  simpler  and  complete  set  of  independent  axioms.  By  David 
Hilbert.     Price,  $1.00. 

Lectures  on  Elementary  Mathematics.  This  is  a  wonderfully  clear  read- 
ing book  in  mathematics  by  one  of  the  greatest  mathematicians  who 
ever  lived.  It  is  interwoven  with  historical  and  philosophical  remarks 
that  instruct  and  stimulate  intellectual  curiosity.  By  J.  L.  Lagrange. 
Price,  $1.00. 

Space  and  Geometry.  This  is  a  discussion  of  the  nature,  origin  and  devel- 
opment of  our  concepts  of  space,  from  three  points  of  view ;  viz.,  psy- 
chology, physics  and  history.     By  Dr.  Ernst  Mach.     Price,  $1.00. 

Geometric  Exercises  in  Paper  Folding.  An  attractive  mathematical  recre- 
ation for  young  and  old.  Given  in  a  way  to  prepare  their  minds  for 
appreciation  of  science  and  art.  The  book  was  suggested  by  kinder- 
garten gift  No.  VII.    Pp.  xiv,  148.    Cloth.    By  T.  S.  Row.  Price,  $1.00. 

Mathematical  Essays  and  Recreations.  These  essays  are  written  by  one 
of  the  foremost  mathematicians  and  text-book  writers  of  Germany. 
They  are  of  a  simple  and  popular  character,  designed  for  the  general 
public.     By  Dr.  H.  Schubert.     Price,  cloth,  75c;  (paper,  30c). 

A  History  of  Japanese  Mathematics.  The  scientific  attainments  of  Japan 
during  the  past  four  centuries  is  one  of  the  marvels  of  history.  This 
book  will  show  to  the  West  the  nature  of  the  mathematics  indigenous 
to  Japan  and  serve  to  strengthen  the  bonds  that  unite  the  scholars  of 
the  world.     By  David  E.  Smith  and  Yoshio  Mikami.     Price,  $3.00. 

A  Scrap  Book  of  Elementary  Mathematics.  A  collection  of  notes,  recrea- 
tions, and  essays,  dealing  with  the  curious  proprieties  of  numbers,  and 
explaining  many  mystifying  tricks  with  cards,  dice,  magic  squares  and 
other  mathematical  diversions.     By  W.  F.  White.     Price,  $1.00. 

Geometrical  Researches  on  the  Theory  of  Parallels.  By  Lobatschewski, 
Nicholaus.  Translated  from  the  original  by  George  Bruce  Halsted. 
Illustrated  by  numerous  geometrical  figures.  Contains  a  Non-Euclid- 
ean Bibliography.     Cloth,  $1.25. 

In  addition  to  its  own  publications  The  Open  Court  Company  carries  large 
lines  of  books  on  the  following  subjects:  . 

Anthropology        Ethics  Mathematics  and  Mechanics 

Biology  Evolution        Oriental  Literature 

Religion — Ancient  and  Modern  for  Comparative  Study  and 
Biblical  Research 
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Our  Knowledge  of  the  External  World  as  a 
Field  for  Scientific  Method  in  Phflosophy 

By  Bertrand  Russell 

CHICAGO  AND  LONDON 

THE  OPEN  COURT  PUBLISHING  COMPANY 

Cloth,  8vo,  Pp,  250.     Price,  $2.00 

These  eight  "Lowell  Lectures,"  delivered  at 
Boston  (Mass.)  in  March  and  April,  1914,  attempt  to 
show,  by  means  of  examples,  the  nature,  capacity, 
and  limitations  of  the  logico-analytical  method  in 
philosophy,  which,  in  the  author's  opinion,  yields 
whatever  scientific  knowledge  it  is  possible  to 
obtain  in  philosophy. 

"The  central  problem,"  says  the  author,  "by 
which  I  have  sought  to  illustrate  method  is  the 
problem  of  the  relation  between  the  crude  data  of 
sense  and  the  space,  time,  and  matter  of  mathe- 
matical physics."  Many  of  the  differences  between 
the  views  are  due  to  Dr.  A.  N.  Whitehead;  and 
much  of  these  lectures  is  a  rough  and  preliminary 
statement  of  what  Dr.  Whitehead  will  say  in  the 
fourth  volume  of  Principia  Mathematica.  The 
author's  chief  debts  are  to  G.  Frege,  on  logic,  and 
G.  Cantor,  on  the  mathematical  infinite. 

TWO  IMPORTANT  BOOKS  BY  AUGUSTUS  DeMORGAN 
The  Budget  of  Paradoxes 

Edited  with  full  bibliographical   notes  and  index,  by 
David  Eugene  Smith.    2  vols.    Cloth,  $5.00. 

Essays  on  the  Life  and  Work  of  Newton 

Edited  with  Notes  and  Appendices  by  Philip  E.  B. 
Jourdain.    Cloth,  $1.25. 

Send  for  complete  list  of  new  fall  books 
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Bibliography  of  Non- Euclidean 
Geometry 

including  the  Theory  of  Parallels,  the  Foundations  of  Geom- 
etry, and  space  of  n  Dimensions.  By  Duncan  M.  Y. 
Sommerville,  Lecturer  in  Mathematics  at  the  University  of 
St.  Andrews.     Pp,  404,  Price $3.00 

The  subject  of  Non-Euclidean  Geometry  is  always  associated  with  the  names  of 
Lobachevskij  and  Bolyai  Janos,  whose  first  works  on  the  subject  appeared  about  1830.  The 
subject  did  not  really  begin  to  be  studied  seriously,  however,  until  about  1870.  Since  that 
time  interest  in  the  subject  has  steadily  increased. 

The  plan  of  this  Bibliography  divides  the  subject  in  three  parts:  1.  The  Chrono- 
logical catalog  in  which  the  titles  of  each  year  are  arranged  alphabetically  according  to 
authors.  2.  The  Subject  Index,  in  which  particular  topics  in  Non-Euclidean  Geometry 
and  Foundations  of  Geometry  are  listed.     3.  The  Author  Index. 

The  study  of  space  of  higher  dimensions  now  proves  a  most  fertile  field  of  research. 
In  the  hands  of  the  Italian  school  it  has  been  shown  to  possess  a  high  intrinsic  interest,  while 
its  usefulness  in  providing  a  convenient  and  succinct  language  for  stating  analytical  results 
and  also  a  means  of  discovering  new  theorems  is  not  to  be  ignored. 

JUST  PUBLISHED,  NEW  EDITION  OF 

Geometrical  Researches  on  The 
Theory  of  Parallels 

By  Nicholas  Lobachevski 

Translated  from  the  original  by  George  Bruce  Halsted 
Pp.  100,  Cloth.     Illustrated.       Price $1.00 

The  Science  Absolute  of  Space  Independent  of  the 
Truth  or  Falsity  of  Euclid's  Axiom  XI 

By  John  Bolyai 

Translated  from  the  Latin  by  George  Bruce  Halsted 
Cloth.     Pp.  70.       Price .     $1.00 
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